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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of techuical
activity. ISO and IEC technical committees collaborate in fields of mutual interest~ Qther
international organizations, governmental and non-governmental, in liaison with ISO and\EC, also
take part in the work.

The procedures used to develop this document and those intended for its further maintenance
are described in the ISO/IEC Directives, Part 1. In particular, the differedtyapproval criteria
needed for the different types of ISO documents should be noted (see www:isd.org/directives).

I[EEE Standards documents are developed within the IEEE Societies and the Standards
Coordinating Committees of the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE
develops its standards through a consensus development process; approved by the American
National Standards Institute, which brings together volunteers representing varied viewpoints and
interests to achieve the final product. Volunteers are not necessarily members of the Institute
and serve without compensation. While the IEEE administérs‘the process and establishes rules to
promote fairness in the consensus development process, the IEEE does not independently evaluate,
test, or verify the accuracy of any of the information contained in its standards.

Attention is drawn to the possibility that some of the elements of this document may be the subject of]
patent rights. ISO and IEC shall not be held respensible for identifying any or all such patent rights.
Details of any patent rights identified during the development of the document will be in the
Introduction and/or on the ISO list of patent-declarations received (see www.iso.org/patents) or the
IEC list of patent declarations received (see http://patents.iec.ch).

Any trade name used in this documentis information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the veluntary nature of standards, the meaning of ISO specific terms and
expressions related to confermity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see
www.iso.org/iso/foreweord.html.

ISO/IEC/IEEE 8802-1AE:2013/FDAmd 3 was prepared by the LAN/MAN of the IEEE Computer
Society (as IEEE Std 802.1AEcg-2017) and drafted in accordance with its editorial rules. It was
adopted, under the “fast-track procedure” defined in the Partner Standards Development
Organization cooperation agreement between ISO and IEEE, by Joint Technical Committee ISO/IEC
JTC 1, Unformation technology, Subcommittee SC 6, Telecommunications and information
exchange between systems.

A list of all parts in the ISO/IEC/IEEE 8802 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards
body. A complete listing of these bodies can be found at www.iso.org/members.html
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Abstract: Ethernet Data Encryption devices (EDEs) are specified in this amendment. An EDE is a
two-port bridge that uses MACsec to provide secure connectivity for attached customer bridges, or
for attached provider bridges. EDEs may allow the customer (or provider) bridges to continue to
use a VLAN Identifier (VID) in transmitted frames to select (as already specified in IEEE Std
802.1Q™) between provider network or provider backbone network services.

Keywords: amendment, authorized port, confidentiality, data origin authenticity, EDE, Ethernet
Data Encryption device, IEEE 802.1AE, IEEE 802.1AEcg, integrity, LANs, local area networks,
MAC Bridges, MAC security, MAC Service, MANs, metropolitan area networks, port-based
network access control, secure association, security, transparent bridging
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE 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 Notice” or “Important Notices and Disclaimers Concerning IEEE Standards Documents.”

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

IEEE Standards documents (standards, recommended practices, and guides), both full-use and trial-u§es-are
developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Standards
Association (“IEEE-SA”) Standards Board. IEEE (“the Institute”) develops its standardssthrough a
consensus development process, approved by the American National Standards Institute (“ANSI”), which
brings together volunteers representing varied viewpoints and interests to achieve _th¢ final product.
Volunteers are not necessarily members of the Institute and participate without compensation from IEEE.
While IEEE administers the process and establishes rules to promote fairness in thetgnsensus development
process, IEEE does not independently evaluate, test, or verify the accuracy of any.0f the information or the
soundness of any judgments contained in its standards.

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and
expressly disclaims all warranties (express, implied and statutory), viot included in this or any other
document relating to the standard, including, but not limited to, the)warranties of: merchantability; fitness
for a particular purpose; non-infringement; and quality, accurdey/effectiveness, currency, or completeness
of material. In addition, IEEE disclaims any and all condition$ relating to: results; and workmanlike effort.
IEEE standards documents are supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The existence of an IEEE standard 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 IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approved and
issued is subject to change brought about\through developments in the state of the art and comments
received from users of the standard.

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any, person or entity nor is IEEE undertaking to perform any duty owed by any
other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon his
or her 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 IEEE
standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMBLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO:
PROCUREMENT OF 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, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.

3
Copyright © 2017 IEEE. All rights reserved.

© IEEE 2017 - All rights reserved



https://iecnorm.com/api/?name=3eb7bfbac48badd793fccea51dd164fa

ISO/IEC/IEEE 8802-1AE:2013/Amd.3:2018(E)

Translations

The IEEE consensus development process involves the review of documents in English only. In the event
that an IEEE standard is translated, only the English version published by IEEE should be considered the
approved IEEE standard.

Official statements

A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board
Operations Manual shall not be considered or inferred to be the official position of IEEE or any of its
committees and shall not be considered to be, or be relied upon as, a formal position of IEEE. At lectures,
symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall
make it clear that his or her views should be considered the personal views of that individual rather than the
formal position of IEEE.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any dnfetrested party, regardless of
membership affiliation with IEEE. However, IEEE does not provide cdnsulting information or advice
pertaining to IEEE Standards documents. Suggestions for changes in docdnients should be in the form of a
proposed change of text, together with appropriate supporting comments? Since IEEE standards represent a
consensus of concerned interests, it is important that any response$§ tocomments and questions also receive
the concurrence of a balance of interests. For this reason, JEEE and the members of its societies and
Standards Coordinating Committees are not able to providg an instant response to comments or questions
except in those cases where the matter has previously beémaddressed. For the same reason, IEEE does not
respond to interpretation requests. Any person who‘would like to participate in revisions to an IEEE
standard is welcome to join the relevant [IEEE working-group.

Comments on standards should be submitted €o’the following address:

Secretary, IEEE-SA Standards Board
445 Hoes Lane
Piscataway, NJ 08854 USA:

Laws and regulations

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

Copyrights

IEEE draft and approved standards are copyrighted by IEEE under U.S. and international copyright laws.
They are made available by IEEE 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-regulation, standardization,

and the promotion of engineering practices and methods. By making these documents available for use and
adoption by public authorities and private users, IEEE does not waive any rights in copyright to the
documents.
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Photocopies

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to
photocopy portions of any individual standard for company or organizational internal use or individual, non-
commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance Center,

Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to
photocopy portions of any individual standard for educational classroom use can also be obtained through
the Copyright Clearance Center.

Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at‘any time
by the issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current ¢dition of the
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every ten years. When a documént 1s more than ten years
old and has not undergone a revision process, it is reasonable to conclude that its\eéntents, although still of
some value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that
they have the latest edition of any IEEE standard.

In order to determine whether a given document is the current edition’ and whether it has been amended
through the issuance of amendments, corrigenda, or errata;, ‘wisit the IEEE-SA Website at http://
ieeexplore.ieee.org/browse/standards/collection/icee or conta¢t\[EEE at the address listed previously. For
more information about the IEEE SA or IEEE’s standards.development process, visit the IEEE-SA Website

at http://standards.ieee.org.

Errata

Errata, if any, for all IEEE standards can b&accessed on the IEEE-SA Website at the following URL: http://
standards.ieee.org/findstds/errata/index.[itinl. Users are encouraged to check this URL for errata
periodically.

Patents

Attention is called to thé\possibility that implementation of this standard may require use of subject matter
covered by patent rights: By publication of this standard, no position is taken by the IEEE with respect to the
existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant has
filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the IEEE-
SA Websiteat http://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may indicate
whether{the Submitter is willing or unwilling to grant licenses under patent rights without compensation or
under\reasonable rates, with reasonable terms and conditions that are demonstrably free of any unfair
disesimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not
responsible for identifying Essential Patent Claims for which a license may be required, for conducting
inquiries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or

hUlldit;UllD PlUVidUd ill UUllllC\./tiUll Wlt}l Dublllibbiull Uf d LCttUl Uf ADDULQII\/U, lf au_y, Ul ill au_y lihcllbills
agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely their
own responsibility. Further information may be obtained from the IEEE Standards Association.
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Introduction

This introduction is not part of IEEE Std 802.1AEcg-2017, IEEE Standard for Local and metropolitan area

networks—Media Access Control (IMAC) Securityv—Amendment 3- Fthernet Data Fnorvpﬁnn devices

The first edition of IEEE Std 802.1AE™ was published in 2006. A first amendment, IEEE Std
802.1AEbn™-2011, added the option of using the GCM-AES-256 Cipher Suite. A second, IEEE Std
802.1AEbw™-2013 added the GCM-AES-XPN-128 and GCM-AES-XPN-256 Cipher Suites. The$e
extended packet numbering Cipher Suites allow more than 232 frames to be protected with a single Secure
Association Key (SAK) and so ease the timeliness requirements on key agreement protocols for yerythigh
speed (100 Gb/s plus) operation. This third amendment, IEEE Std 802.1AEcg™-2017, specifies, Ethernet
Data Encryption devices (EDEs).

Relationship between IEEE Std 802.1AE and other IEEE Std 802 standards

IEEE Std 802.1X™-2010 specifies Port-based Network Access Controlgand provides a means of
authenticating and authorizing devices attached to a LAN, and include$,the MACsec Key Agreement
protocol (MKA) necessary to make use of IEEE 802.1AE.

IEEE Std 802.1AE is not intended for use with IEEE Std 802.11™ Wireless LAN Medium Access Control.
An amendment to that standard, IEEE Std 802.11i™-2004, als¢,makes use of IEEE Std 802.1X™, thus
facilitating the use of a common authentication and authorization framework for LAN media to which this
standard applies and for Wireless LANS.
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IEEE Standard for
Local and metropolitan area networks—

Media Access Control (MAC) Security

Amendment 3:
Ethernet Data Encryption devices

NOTE—The editing instructions contained in this amendnient define how to merge the material contained therein into
the existing base standard and its amendments to form-thé comprehensive standard.

The editing instructions are shown in bold italic: Four editing instructions are used: change, delete, insert, and replace.
Change is used to make corrections in existing text or tables. The editing instruction specifies the location of the change
and describes what is being changed by aising strikethrough (to remove old material) and underscore (to add new
material). Delete removes existing material. Tnsert adds new material without disturbing the existing material. Deletions
and insertions may require renumbering.”’If so, renumbering instructions are given in the editing instruction. Replace is
used to make changes in figures or equations by removing the existing figure or equation and replacing it with a new
one. Editing instructions, changesmarkings, and this NOTE will not be carried over into future editions because the
changes will be incorporated into the base standard.
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1. Overview

1.2 Scope

Change 1.2 as follows:

The scope of this standard is to specify provision of connectionless user data confidentiality, frame data
integrity, and data origin authenticity by media access independent protocols and entities that operate
transparently to MAC Clients.

NOTE—The MAC Clients are as specified in IEEE Std 802, 1EEE-Std-802.2™ JEEE Std-8021D"™; IEEE Std 80211Q™,
and IEEE Std 802.1X™.!

To this end it

a)  Specifies the requirements to be satisfied by equipment claiming conformance 'to. this standard.

b)  Specifies the requirements for MAC Security in terms of provision of the MAC Service and the
preservation of the semantics and parameters of service requests and indications.

c) Describes the threats, both intentional and accidental, to correct provisien of the service.

d) Specifies security services that prevent, or restrict, the effect of aftacks that exploit these threats.

e) Examines the potential impact of both the threats and the use<f MAC Security on the Quality of
Service (QoS), specifying constraints on the design and @©pgration of MAC Security—entities—ané
pretocols.

f)  Models support of the secure MAC Service in terms©fithe operation of media access control method
independent MAC Security Entities (SecY's) withinthe MAC Sublayer.

g) Specifies the format of the MACsec Protocol Data Unit (MPDUs) used to provide secure service.

h) Identifies the functions to be performed by €ach SecY, and provides an architectural model of its
internal operation in terms of Processesdand Entities that provide those functions.

i)  Specifies each SecY’s use of amvassociated and collocated Port Access Entity (PAE, IEEE Std

802.1X™) to discover anchauthenticate MACsec protocol peers, and its use of that PAE’s Key
Agreement Entity (KaY) to &gree and update cryptographic keys.

j)  Specifies performance(requirements and recommends default values and applicable ranges for the
operational parametets of a SecY.

k)  Specifies how SeeY's are incorporated within the arehiteetural-straetare—within architecture of end
stations, and bridges, and two-port Ethernet Data Encryption devices (EDEs).

1)  Establishes.the requirements for management of MAC Security, identifying the managed objects
and defining the management operations for SecY's.

m) Spegdifies the Management Information Base (MIB) module for managing the operation of MAC
Seeurity in TCP/IP networks.

n) \_Specifies requirements, criteria, and choices of Cipher Suites for use with this standard.

Notes in text, tables, and figures are given for information only, and do not contain requirements needed to implement the standard.
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2. Normative references

Change the Normative references clause as follows:

be understood and used, so each referenced document is cited in text and its relationship to this document is
explained). For dated references, only the edition cited applies. For undated references, the latest edition of Q
the referenced document (including any amendments or corrigenda) applies. ‘]/

IEEE Std 802.1Q™, IEEE Standards for Local and Metropolitan Area Ne@ygs: Bridges and Bridged
Networks Virtaal Bridgedocal- AreaNetworks. Q/

IEEE Std 802.1X-2010™, IEEE Standards for Local and Metropolita@ea Networks: Port-Based Network
Access Control. C)

IEEE Std 802.1Xbx-2014™, 1IEEE Standards for Local \Metro olitan Area Networks: Port-Based

Network Access Control-—Amendment 1: MAC Securitx%y Agreement Protocol (MKA) Extensions.

IEEE Std 802.1AB™-2065, IEEE Standards for LQaQnd Metropolitan Area Networks: Station and Media
Access Control Connectivity and Discovery. Q

IEEE Std 802.1AC™, 1IEEE Standard fgf §031 and metropolitan area networks—Media Access Control
(MACQ) Service Definition.

<
O
IEEE Std 802.3™, @‘E Standard for Ethernet i : i i
Aecesswith istor-Petection D)yA v and-Physieal-layverSpeei :

pHo a avatad
R _Cocioofold NJ7A 020161 (L.
eSO PHHREHeeT—v T Oty

H oY
RSO E

2IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, PO-Bex1331; Piscataway,
NJ 088545433+, USA. IEEE publications can be ordered on-line from the IEEE Standards website: http://www.standards.ieee.org.
Through the IEEE Standards Association, industry, and government support, select IEEE standards are available for download at no
charge. see http://www.standards.ieee.org/about/get.

3The IEEE standards or products referred to in this clause are trademarks of the Institute of Electrical and Electronics Engineers, Inc.
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IETF RFC 1213: Management Information Base for Network Management of TCP/IP-based internets: MIB-
II, K. McCloghrie, M.T. Rose, March 1991.

IETF RFC 2578, STD 58, Structure of Management Information for Version 2 of the Simple, Network
Management Protocol (SNMPv2), McCloghrie, K., Perkins, D., Schoenwaelder, J., Case,~J\,JRose, M.,
Waldbusser, S., April 1999.

IETF RFC 2579, STD 58, Textual Conventions for Version 2 of the Simple Network Management Protocol
(SNMPv2), McCloghrie, K., Perkins, D., Schoenwaelder, J., Case, J., Rose, M.,(Waldbusser, S., April 1999.

IETF RFC 2580, STD 58, Conformance Statements for SMIv2,/ McCloghrie, K., Perkins, D.,
Schoenwaelder, J., Case, J., Rose, M., Waldbusser, S., April 1999.

IETF RFC 2863, The Interfaces Group MIB using SMIv2, McCloghrie, K. and Kastenholz, F., June 2000.

IETF RFC 3418, Management Information Base (MIB)" for the Simple Network Management Protocol
(SNMP), Preshun, R., ED., December 2002.

NIST SP 800-38D, Nov 2007, Recommendation for Block Cipher Modes of Operation: Galois/Counter
Mode (GCM) and GMAC.”

4ISO/IEC publications are available from the ISO Central Secretariat, Case Postale 56, 1 rue de Varembé, CH-1211, Geneéve 20, Swit-
zerland/Suisse (http://www.iso.ch/). ISO/IEC publications are also available in the United States from Global Engineering Documents,
15 Inverness Way East, Englewood, Colorado 80112, USA (http://global.ihs.com/). Electronic copies are available in the United States
from the American National Standards Institute, 25 West 43rd Street, 4th Floor, New York, NY 10036, USA (http://www.ansi.org/).

SThis document is available at http://csrc.nist.gov/publications/nistpubs/800-38D/SP-800-38D.pdf
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3. Definitions
Change the definition of IEEE 802 Local Area Network (LAN) as follows:

31TEEE 802 I.ocal Area Network (LAN): TEFFE 02 T ANg (also referred to in the text sjmp Y as LANS)

are LAN technologies that provide a MAC Service equivalent to the MAC Service defined in ISOAEE
15802-1+ IEEE Std 802.1AC. IEEE 802 LANSs include IEEE Std 802.3 (CSMA/CD), IEEE Std 802.11
(Wireless), IEEE Std 802.17 (Resilient Packet Ring).

Change the definition of Port Identifier as follows:
3.29 Port Identifier: A 16-bit identifier rumber that is-unique-within-theseope-of-the-address-oftheport

uniquely identifies each of a system’s transmit SCs that uses the same MAC address as a compdnent of its
SCI.

NOTE—The Port Identifier is not constrained to correspond to any other port number, identifier, qr iddex. There can be
more than one SC for a physical port, identifying frames transmitted by separate virtual ports, and more than one SC for

a physical or virtual port if that port uses different SCs to transmit frames of different priorities.

Change the definition of Secure Channel Identifier as follows:

3.36 Secure Channel Identifier (SCI): A globally unique identifier for aiecure channel, comprises a glob-
ally-antqee MAC Address and a Port Identifier;unique-within-the-syst¢hfallocated-that-address.

NOTE—Key agreement protocols such as MKA (see IEEE Std 802.1XJ aretesponsible for ensuring that each SCI used

with a given SAK is unique where a Cipher Suite requires that for noneé”construction, as does the Default Cipher Suite
(14.5). SCI uniqueness does not rely on MAC Address allocation progédures.

Insert the following definition(s), in the appreopriate collating order, renumbering notes as
required:

3.41 Ethernet Data Encryption device (EDE): A two-port bridge that transmits and receives frames that
are assumed to be unprotected to and fronlyone red-side port, and conditionally relays those frames to and
from its other black-side port, protecting ‘and verifying frames transmitted and received on the black-side
port using MACsec.

3.42 black-side: Identifies the'EDE port that uses MACsec to protect transmitted frames and verify received
frames.

3.43 red-side: Identifies the EDE port that does not use MACsec to protect transmitted frames or verify
received framesy

3.44 Reserved Address: A group address filtered by a bridge component to restrict the scope of the control
protocols using that destination address.

3.45'user priority: In this standard, the priority associated with a transmit request received by a SecY’s
Controlled Port. The priority associated with a transmit request received by a protocol entity, often a shim,
in an interface stack (see IEEE Std 802.1AC).

3.46 access priority: In this standard, the priority associated with a transmit request made by a SecY at its

Common Port. The priority associated with a transmit request made by a protocol entity, often a shim, in an
interface stack (see IEEE Std 802.1AC).

3.47 edge component: The bridge component in an EDE-CS, EDE-CC, or EDE-SS that is attached to the
red-side port.
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3.48 network component: The bridge component in an EDE-CS, EDE-CC, or EDE-SS that is attached to
the black-side port.

3.49 Customer Edge Port: The red-side port of an EDE-CS, EDE-CC, or EDE-SS.

NOTE__The terms customerand mmm,lm- opnlmfl to-the external and - internal nm—re of an- EDE.CS are those used k\

IEEE Std 802.1Q in its descrlptlon of Provider Edge Bridges and reflect the role of those ports in the layered network
architecture. They do not indicate control or ownership of the equipment. In this standard it is convenient to extend the
use of those terms to ports that have the same relative relationship to the edge and network components of an EDE-CC or
EDE-SS. This is not a suggestion that further variants of PEBs and BEBs be specified, as the existence of additional
variants would complicate interoperability, service provision, and the task of this standard.

3.50 Provider Edge Port: A port on the edge component of an EDE-CS, EDE-CC, or EDE-SS that prayides
internal connectivity to the network component of that EDE.

3.51 Customer Network Port: A port on the network component of an EDE-CS, EDE-CC, or[EDE-SS that
provides internal connectivity to the edge component of that EDE.

3.52 Provider Network Port: The black-side port of an EDE-CS, EDE-CC, or EDE}SS.
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4. Abbreviations and acronyms

Insert the following abbreviations in the appropriate collating sequence:

EDE Ethernet Data Encryption device

EDE-CC Ethernet Data Encryption device with red-side recognition of C-TAGs and black-side
addition and removal of C-TAGs

EDE-CS Ethernet Data Encryption device with red-side recognition of C-TAGs and black-side
addition and removal of S-TAGs

EDE-M VLAN-unaware Ethernet Data Encryption device operating as a Customer Bridge

EDE-SS Ethernet Data Encryption device with red-side recognition of S-TAGS-and black-side
addition and removal of S-TAGs

MKA MACsec Key Agreement protocol (IEEE Std 802.1X)

PCP Priority Code Point (IEEE Std 802.1Q)

UNI User Network Interface (IEEE Std 802.1Q)
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5. Conformance

Change Clause 5 as follows:

A claim of conformance to this standard is a claim that the behavior of an implementation of a MAC
Security Entity (SecY) meets the requirements of this standard as they apply to the operation of the MACsec
protocol, management of its operation, and provision of service to the protocol clients of the SecY, as
revealed through externally observable behavior of the system of which the SecY forms a part.

A claim of conformance may be a claim of full conformance, or a claim of conformance with Cipher\Suite
variance, as specified in 5.4.

Conformance to this standard does not ensure that the system of which the MAC Security implementation
forms a part is secure, or that the operation of other protocols used to support MAC Sécutity, such as key
management and network management do not provide a way for an attacker to breach that security.

Conformance to this standard does not require any restriction as to the nature 6f{he system of which a SecY
forms part other than as constrained by the SecY’s required and optional<dpabilities (5.3, 5.4). Clause 11
describes the use of SecYs within a number of different types of systemasPhese include, but are not limited
to, systems specified in IEEE Std 802.1Q and those that make Wise&”of IEEE Std 802.1X. Successful
interoperable use of MACsec in those systems also requires confopmance to those standards. In addition
Clause 15 of'this standard makes use of components specified in lIFEE Std 802.1Q to define further systems,
Ethernet Data Encryption devices (EDEs). whose purpose (is Yo secure the MAC Service within networks
comprising bridging systems specified by IEEE Std 802,30 in a way that is transparent to the operation of
those bridging systems. Additional claims of conformdhce can be made to this standard in respect of EDEs

(5.5-5.7).

5.1 Requirements terminology

For consistency with existing IEEE ‘and IEEE 802.1 standards, requirements placed upon conformant
implementations of this standard'are expressed using the following terminology:

a)  shall is used forghandatory requirements;

b) may is usedto-describe implementation or administrative choices (may means is permitted to, and
hence, ntay~and may not mean precisely the same thing);

c) should is used for recommended choices (the behaviors described by should and should not are
betlipermissible but not equally desirable choices).

The\PICS proforma (see Annex A) reflects the occurrences of the words shall, may, and should within the
standard.

The standard avoids needless repetition and apparent duplication of its formal requirements by using is, is
not, are, and are not for definitions and the logical consequences of conformant behavior. Behavior that is

permitted but is neither always required nor directly controlled by an implementor or administrator, or
whose conformance requirement is detailed elsewhere, is described by can. Behavior that never occurs in a
conformant implementation or system of conformant implementations is described by cannot. The—word

—and word-eapeability a an-be
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5.2 Protocol Implementation Conformance Statement (PICS)

The supplier of an MAC Security Entity (SecY) implementation that is claimed to conform to this standard
shall complete a copy of the PICS proforma provided in Annex A (normative) and shall provide the

information necessary to identify both the QHI‘\PHF‘T‘ and the impleanﬁnn

The supplier of an EDE that is claimed to conform to this standard shall complete a copy of the PICS
proforma provided in Annex D (normative) and shall provide the information necessary to identify both the
supplier and the implementation. The supplier of an EDE implementation shall also complete or provide
copies of the following PICS proforma(s) adhering to any restrictions required by conformance toethis

standard and marking any exceptions required by conformance to this standard.

a) Forall types of EDE, the PICS proforma for each SecY implementation provided in Aahex A of this
standard.

b) Forall types of EDE, the PICS proforma specified by IEEE Std 802.1X.

c¢) For an EDE-M: the IEEE Std 802.1Q PICS proforma as required fer\a VLAN-unaware MAC
Bridge.

d) For an EDE-CS: the IEEE Std 802.1Q PICS proforma as required’ f8i/a Provider Edge Bridge.

e) For an EDE-CC: the IEEE Std 802.1Q PICS proforma as r¢gfiired for each of the two C-VLAN
components.

f)  For an EDE-SS: the IEEE Std 802.1Q PICS proforna¥as required for each of the two S-VLAN
components.

5.3 Required-capabilitiesMAC Security Entity requirements

An implementation of a MAC Security Entity, (SecY) for which conformance to this standard is claimed
shall

a)  Support the Controlled andUnicontrolled Ports, and use a Common Port as specified in Clause 10.

b)  Support the MAC status and point-to-point parameters for the Controlled and Uncontrolled Ports as
specified in 6.4, 6.5,.and 10.7.

¢) Process transmit'tequests from the Controlled Port as required by the specification of Secure Frame
Generation (10.5).

d)  Process receive indications from the Common Port as required by the specification of Secure Frame
Verification (10.6), prior to causing receive indications at the Controlled Port.

e) ~Enctode and decode MACsec PDUs as specified in Clause 9.

)N+ Use a gleballyunique 48-bit MAC Address and a 16-bit Port Identifier unique within the scope of
that address assignment to identify the each transmit SCI, as specified in 8.2.1.

g) Satisfy the performance requirements specified in Table 10-1 and 8.2.2.
h)  Support the Layer Management Interface (LMI) operations required by the Key Agreement Entity

as specified in Clanse 10

i) Provide the management functionality specified in 10.7.
j)  Protect and validate MACsec PDUs by using Cipher Suites as specified in 14.1.

k)  Support Integrity Protection using the Default Cipher Suite specified in Clause 14.
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1)  For each Cipher Suite implemented, support a minimum of
1)  One receive SC
2) Two receive SAKs
3) One transmit SC

4)  One of the two receive SAKSs at a time for transmission, with the ability to change from one to
the other within the time specified in Table 10-1

m) Specify the following parameters for each Cipher Suite implemented
1)  The maximum number of receive SCs supported

2)  The maximum number of receive SAKs

3) The maximum number of transmit SCs supported

An implementation of a MAC-SeeurityEntity{SecY) for which conformance to this standard is claimed
shall not

n) Introduce an undetected frame error rate greater than that achievable by preserving the original FCS,
as required by 10.4.

0) Implement any Cipher Suite that is additional to those specified in/Clause 14 and does not meet all
the criteria specified in 14.2, 14.3, and 14.4.1.

p)  Support access to MACsec parameters by a management agentdsing any version of SNMP prior to
v3.

An implementation of a MAC-SeeurityEntity{SecY?) for which full conformance to this standard is claimed
shall not:

q) Implement Cipher Suites other than those specified in Clause 14.

NOTE—Conformance with Cipher Suite variance 1§’ allowed, as specified in 5.4 and in 14.4.1.

5.4 Optienal-capabilitiesMAC Security Entity options

An implementation of a MAC S¢eurity Entity (SecY) for which conformance to this standard is claimed
may

a)

b) Vi '

a)  Support'actess to MACsec parameters by a management agent using SNMP version v3 and the MIB
modulespecified in Clause 13.

b)  Support more than one receive SC.

¢) (_ Support more than two receive SAKs.

d)N* Support more than one transmit SC.

e) Support Confidentiality Protection using the Default Cipher Suite without a confidentiality offset, as
specified in Clause 14.

f)  Support Confidentiality Protection using the Default Cipher Suite with a confidentiality offset, as
specified in Clause 14.

Ty Inciude Cipher STites tat are speciticd in Clause 14 im addition o the Defautt Cipier STuite.

An implementation of a SecY that supports more than one transmit SC shall:

h)  Support a Traffic Class Table and an Access Priority Table as specified in 10.7.17.
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An implementation of a MAC-Seeurity Entity(SecY) for which conformance with Cipher Suite variance is
claimed may:

i) Use Cipher Suites not specified in Clause 14, but meeting the criteria specified in 14.2, 14.3, 14.4.1.

NOTE Tha tarao

o)
5.5 EDE conformance @Q

Ethernet Data Encryption devices
components used as specified in this standard. Clause 15 provides a taxonomy, speciﬁc%o ,and a

description of the intended use of each type (EDE-M, EDE-CC, EDE-CS, or EDE-SS). ,q/

The bridging system and/or bridge components that comprise an implementation of am‘l%ﬂ that is claimed
to conform to this standard shall conform to the requirements of (and may use of the options and
recommendations permitted by) IEEE Std 802.1Q, IEEE Std 802.1X, and the ions of this standard for
each MAC Security Entity that is part of the EDE implementation, wi% e restrictions, additions,
exceptions, and clarifications specified in this standard for that type of ED

An implementation of any type of EDE that is claimed to conform to standard shall

a) Have two and only two externally accessible Bridge PQ\ (5/a red-side port and a black-side port.

NOTE—A red-side port can also be referred to as t tomer or edge port and the black-side port as a
provider or network port. The use of either or both Qfﬁgﬁ'{)air of terms, customer/provider and edge/network to
refer to an EDE-M’s ports is consistent with the refative roles played by ports in multicomponent bridges and

EDEs. <<V

b) Associate a PAE that includes a Ka&Q‘apable of operating MKA with each SecY required by this
standard for the particular type 0{@%’5 (15.2,15.4, 15.5, 15.6. 15.7).

%
5.6 EDE-M conformance \‘,Q

An implementation of an Ell‘&qe/l (15.2, 15.4) that is claimed to conform to this standard shall

a) Comprise a &Qunaware MAC Bridge as specified by IEEE Std 802.1Q (IEEE Std 802.1Q-2014

5.14) withti{e)constraints and exceptions specified in this standard.

b) Incomo@c\\a SecY in the black-side port interface stack (15.2, 15.4).

c¢) Be capable of being configured to secure connectivity within a customer or provider network (as
gﬁ&jed in 15.2), using the Nearest non-TPMR group address for group-addressed EAPOL PDUs,
filtering frames whose destination MAC Address is a TPMR component Reserved Address or

§ C‘?he Nearest non-TPMR Bridge group address.

Be capable of being configured to secure connectivity across a PBN to a peer EDE-M, MACsec-

O capable Customer Bridge, or an EDE-CS (as specified in 15.4 and 15.5), using the Nearest Customer
é Bridge group address for group addressed EAPOL PDUs and filtering frames whose destination
C) MAC Address is a C-VLAN component Reserved Address with the exception of the Nearest
\Q/ Customer Bridge group address.
and may

e) Be capable of being configured to secure connectivity across a PBN to a peer EDE-CC (as specified
in 15.6), using the EDE-CC PAE group address for group addressed EAPOL PDUs, and filtering
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frames whose destination MAC Address is a C-VLAN component Reserved Address or the EDE-
CC PAE group address.

f)  Be capable of being configured to recover signaled priority from a C-VLAN tag and to priority tag

(or not) frames transmitted by the black-side port as specified in 15.4.

5.7 EDE-CS conformance r\cb

An implementation of an EDE-CS (15.5) that is claimed to conform to this standard shall

a)

of the EDE) and an S-VLAN component (the network component of the EDE).
b) Incorporate a SecY in each of the internal Provider Edge Port interface stacks (15.5). q,

c) Be capable of being configured to use the Nearest Customer Bridge grounﬁa@éss for group
addressed EAPOL PDUs (15.5). N
v

5.8 EDE-CC conformance cb(b

An implementation of an EDE-CC (15.6) that is claimed to conform t(ytgﬁtandard shall
W

a) Comprise two C-VLAN components, each as specifie EEE Std 802.1Q (IEEE Std 802.10-
2014 5.5)—an edge component and a network compou€nt—internally connected as specified in
15.6. '

b) Incorporate a SecY in each of the internal Pro '(@dge Port interface stacks (15.6).

c) Be capable of being configured to use the &-CC PAE group address as the destination MAC
address of group addressed EAPOL PDU-&%r group addressed EAPOL PDUs (as specified in 15.6).

d) Filter and not forward all frames w destination MAC address is either one of the addresses
identified by IEEE Std 802.1Q as)u.\‘C-VLAN component Reserved Address or the EDE-CC PAE
group address. M

e) Transmit frames received fi e red-side customer port and relayed to the black-side network port

untagged if they were recsi d untagged and C-tagged with the same C-VID if they were C-tagged
on receipt (15.6). %)
Q\

5.9 EDE-SS conggr’h%nce
O

-

N
An imnlementatGﬁ of an EDE-SS (15.7) that is claimed to conform to this standard shall

a) ?$Drise two S-VLAN components, each as specified by IEEE Std 802.1Q (IEEE Std 802.1Q-2014
.%)—an edge component and a network component—internally connected as specified in 15.7.

* Incorporate a SecY in each of the internal Provider Edge Port interface stacks (15.7).
Be capable of being configured to use the EDE-SS PAE group address as the destination MAC

éCD address of group addressed EAPOL PDUs for group addressed EAPOL PDUs (as specified in 15.7).
Q d) Filter and not forward all frames whose destination MAC address is either one of the addresses
\Q/ identified by IEEE Std 802.1Q as an S-VLAN component Reserved Address or the EDE-SS PAE

group address.

Transmit frames received from the red-side customer port and relayed to the black-side network port
untagged if they were received untagged and S-tagged with the same S-VID if they were S-tagged on receipt

{15.7).
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6. Secure provision of the MAC Service

Change the fourth note as follows:

NOTE 4—The MAC Service and the secure MAC Service are provided at a service access point to a single client. The

CHENT 1S either a fogical HIK contror (LLC ) ENUTY O all ity Uiat {11 T provides the MACT Service or a MACT Iternat
Sublayer Service (IEEE Std 8021 802.1AC, IEEE Std 802.1Q).

6.1 MAC Service primitives and parameters
Change the first paragraph of 6.1 as follows:

The MAC Service (1SOAECH5802-1 [EEE Std 802.1AC) provides unconfirmed connectionlegssmode data
transfer between source and destination stations. The invocation of a request primitive at a‘sefvice access
point within a source station results, with a high probability, in a corresponding indication primitive at
selected service access points in destination stations. A single service request at onexsefvice access point
results in no more than one service indication at each of the other service access points.

Change the third paragraph of 6.1 and the notes as follows:

The MAC Service can be provided by a single LAN or by a Bridged T.6ocal Area Network. The service
provided to an LLC Client in an end station is specified in ISOAECA35802-1 [EEE Std 802.1AC. The service
provided by a LAN to a MAC Bridge is the MAC Internal Sublayer’Service (ISS), {see HEEE-Std-8021D);
an extension of the MAC Service that includes parameters necessary to the bridge relay function including
the frame check sequence (FCS). Except as otherwise expli¢itly noted, the term MAC Service as used in the
remainder of this clause refers both to the provision of the MAC Service to an LLC client and to provision of
the ISS. Multiple instances of the MAC Service can~be provided using a single instance of the ISS and
supported in VLAN-aware Bridges using the Enhanced Internal Sublayer Service (EISS), (see 6-6-ef1EEE
Std 802.1Q). When a VLAN TAG (IEEE Std 802.1Q) is used to distinguish the service instances supported,
the additional parameters of the EISS are all eficoded within the ISS MSDU.

NOTE 1—The MAC Service defined in I$QAEC15802-1 IEEE Std 802.1AC is an abstraction of the features common
to a number of specific media access confrol methods and is a guide to the development of client protocols.

NOTE 2—Some older descriptions,of the MAC Service omit the source address parameter. With the addition of this
parameter and removal of the frame type parameter from the ISS (frames other than user data frames are always
discarded by ISS clients, and-thus can be discarded by the media access control method specific functions that provide
the ISS), the definitions of the MAC Service and of the Internal Sublayer Service are expected to converge in the future.

NOTE 3—The priority parameter described in this clause is also referred to as the user priority in some specifications.
The functions that Support the ISS can calculate an access— priority for use on a LAN in local support of the user—
priority. I o PR 1 e ooy 1fa adi ~hagg ntral mathad nacifio netiong and 10

6:2°MAC Service connectivity

Change the third note as follows:

NOTE 3—The original Spanning Tree Protocol (STP) could create loops in the network if symmetric connectivity was

not provided. The Rapid Spanning Tree Protocol (RSTP), (see IEEE Std 802.180Q)), detects non-symmetric connectivity
between Bridges, but will deny service until the problem is resolved, and intermittent non-symmetric connectivity can
result in data loops. For example, the operation of the OSPF routing protocol on a LAN is inefficient unless all
participants can receive frames sent by each other. If a LAN that provides the ISS to attached MAC Bridges merely
delivers frames to their intended destination instead of providing full connectivity, learning of source addresses can be
inhibited and frames flooded throughout the bridged network for an indefinite period.
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6.4 MAC status parameters

Change the fourth paragraph of 6.4 and the note as follows:

a¥a BE\V/ WA’

e o A ! Operational parameters are determined
providing the MAC Service. IEEE Std 802.1AC and IEEE Std 802.1Q specify how that
determination is made for provision of the insecure ISS by specific media access control methods, and for
provision of the insecure EISS. This standard specifies how these parameters are determined for the secure
MAC Service.

NOTE—Correct provision and use of the MAC_ Operational parameter is essential for high perforinance
implementation of RSTP (IEEE Std 802.1DQ), Multiple Spanning Tree Protocol (MSTP, IEEE Std 802.1Q)fand' Link
Aggregation Control Protocol (LACP, IEEE Std 8023 802.1AX). In the absence of this parameter, loss of connectivity is
determined by repetitive loss of protocol frames that are normally transmitted at intervals of a few seconds, and it is
assumed that frames transmitted immediately after a medium availability transition have a high probability of not being
received by protocol peers.

6.5 MAC point-to-point parameters
Change the fourth paragraph of 6.5 and the note as follows:

IEEE Std 8624D 802.1AC and IEEE Std 802.1Q specify how the\pdint-to-point status determination is
made for provision of the insecure ISS by specific media access control methods, and for provision of the
insecure EISS. This standard specifies how it is determined fot the’secure MAC Service.

NOTE—RSTP GEEE-Std-8024D) and MSTP (IEEE Std 802.1Q)tequire the use of operPointToPointMAC to facilitate
rapid reconfiguration in some network failure scenarios. LAEP (IEEE Std 8623 802.1AX) does not aggregate links that
are not point-to-point and sray can use operPointToPointMAC to make this determination.

6.10 Quality of service maintenance
Change the fourth paragraph of6.10 and split it into two paragraphs as follows:

The operation of MACsec introduces no additional frame loss on individual LAN segments other than that
expected for a specific media‘access control method as a consequence of a small increase in frame size. The
operation of MACsec between two customer systems across a provider bridged network can introduce
additional frame loss‘\caused by possible frame reordering from expedited forward or link aggregations
within the provider bridged network. The reception of misordered frames can cause MACsec
implementations™~to discard additional frames depending upon the configuration of replay protection
parameters. MACsec can use separate secure channels to transmit frames with different access priorities and

thus redfict ‘or eliminate undesirable frame discard resulting from the mutual reordering of those frames.

Cenforming implementations of MACsec are capable of applying a new keying material starting with any
frfame in a sequence that is received with the minimum intervening spacing specified by the specific media
access control method in use. Each frame protected by MACsec remains independent of its predecessors and
successors, so loss of a single frame does not imply loss of additional frames.

— __Chiange the tentir paragraph of 6.10-as fotiows:

Use of MACsec on each of a MAC Bridge’s Ports will force a change in the data covered by an FCS, even if
the frame is being relayed between LANs that use the same media access control method. Application of the
techniques described in Annex—F—of FEEE—Std—8024D Annex O of IEEE Std 802.1Q allow an
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implementation to achieve an arbitrarily small increase in undetected frame error rate, even in cases where
the data that is within the coverage of the FCS is changed.

Change the twelfth paragraph of 6.10 as follows:

Where MACsec is used to support an instance of the ISS that in turn supports the EISS, encoding of the
priority parameter of the EISS within the ISS MSDU ensures that priority can be communicated unchanged
between service access points that are attached to a single LAN. Since MACsec is terminated en-each-ofthe
Ports-of MAC Bridges-attached-tosaeh-ANs-aBridge at each of those service access points, a bridge that
makes use of that ISS instance to support one of its ports can access or change the priority even if the twe
instances of MACsec encrypt the MSDU in order to provide confidentiality. An Access Priority . Tabl¢
(10.7.17) can be used to derive the access priority requested from the medium supporting the ISS Aro the
priority requested by the user of the EISS.
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7. Principles of secure network operation

7.1 Support of the secure MAC Service by an individual LAN

[ Insert the jollowing paragraph ajter ihe last paragrapit of /.1:

In the above examples (Figure 7-3, Figure 7-6), each station transmits frames using a single SC. A station
can also use multiple transmit SCs, using each transmitted frame’s priority to allocate to it one of the SCs.
Each of these transmit SCs supports secure transmission for frames of one or more priorities from the
transmitting station to all the others in the CA. This use of multiple transmit SCs allows MACsec to enforce
in-order delivery (or the use of a smaller replay window than might otherwise be the case) for frames\of any
given priority.

7.1.2 Secure Channel (SC)
Change 7.1.2 as follows:

Each SecY transmits frames conveying secure MAC Service requests of any givei priority on a single SC.
Each SC provides unidirectional point-to-multipoint communication, andrit ean be long lived, persisting
through SAK changes. Each SC is identified by a Secure Channel Identifief (SCI) comprising a uniguely
alleeated 48-bit MAC address concatenated with a 16-bit pertaumberRost Identifier.

NOTE l—lncludlng the Port Identifier Using-an-SC-identifierthatinelydesaportnumber component would appear to
be unnecessary in the case of a simple system t—h—&t—eempﬂses—a—smg}e—I:ArN—sE&&eﬂ— with a

MAC address; and a single SecY for each port. However, some systems require support for more SecY's than they have
uniquely allocated addresses, either because they make use of teChnologies that support virtual MACs, e+ because their
interface stacks include the possibility of including multiple 8ecYs at different sublayers (as do Provider Bridges [IEEE

Std 802.1Q)]. for example). or because they transmit frames.of different priorities using different SCs. Previder-bridges
HEEE-Std-8021Q)provide-examples-of the latter:

NOTE 2—An EPON Optical Line Terminator (QLT) can use a distinct SC to support the Single Copy Broadcast (SCB)
capability (Clause 12). The formal identifierforthis SC comprises a System Identifier for the OLT and a reserved Port
Number Identifier. bBoth can be represented i the secured frame by a single SCB bit (Clause 9).

MACsec Key Agreement is respansible for informing each SecY of the identifier to be used for the each
transmitting See¥ SC, and of the existence and identifier of each of the SCs for which the SecY is to receive
frames. While the structure)of the communication facilitated by each SC is point-to-multipoint (which
encompasses point-to-point as a special case) the SecY does not have to be aware that its transmissions can
reach multiple receivérs, that the frames that it receives could be received by other SecYs, or of any
relationship or lackof relationship between the inbound SCs (except in determining the value of the
operPointToPointMAC status parameter, 6.5, 10.7.4). The operation of the MACsec Key Agreement

rotocol (MK A specified in IEEE Std 802.1X) is defined in terms of the behavior of participants, each
representmg a single KaY and a single transmit SCI. When a SecY uses multiple transmit SCIs, each SCI is
represénfed by a separate participant that sends and receives MKPDUSs to and from all the other participants
jusftas.if it were representing a separate SecY in the same group CA, see Annex E (informative).

NOTE 3—The point-to-multipoint nature of the SC does have technical consequences, in particular the decision to
change from one SA to another is made by the transmitter using the SC, not by one or some number of the receivers.

7.1.3 Secure Association (SA)

Change the first paragraph of 7.1.3 as follows:

Each SC comprises a succession of SAs, each with a different SAK. Each SA is identified by the SC
identifier concatenated with a two-bit Association Number (AN, Figure 7-7). The Secure Association
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Identifier (SAI) thus created allows the receiving SecY to identify the SA and thus the SAK used to decrypt
and authenticate the received frame. The AN;-and-henee-the SAL; is only unique for the SAs thatean-be used
orrecorded by partietpating SecYs participating in a given CA at any instant.

Change the third and fourth paragraphs of 7.1.3 as follows:

The decision to replace one SA with its successor is made by the SecY that transmits using the SC, after
MACsec Key Agreement has informed it that all the other SecY's are prepared to receive using that SA. No
notification, other than receipt of a secured frame with a different SAI is sent to the receiver. At any one
instant a SecY has to be capable of storing SAKs for two SAs for each inbound SC, and of swapping frem
one SA to another without notice. Certain LAN technologies can reorder frames of different priority;so
reception of frames on a single SC can use interleaved SAs. The time bound within which a recgiver can
accept interleaved SAs is 0.5 s.

The transmitting SecY does not interleave frames for different SAs on a given SC.

NOTE—When MKA (see IEEE Std 802.1X) is used to distribute the SAKs used by each of the.S€s supporting a given
CA. the same SAK is used for all SAs with a given AN (at any given time). The transmit SA«for.each SC is replaced with
its successor at approximately the same time so that there is no need for any SecY parnticipating in the CA to support
more than two SAKSs at a time.

Replace Figure 7-7 with the following:

Association Number

. Port Identifier V|
SCl >

(Secure Chanhel Identifier)

System IIdentifierI
|

A

>
«

(Secure Association Identifier)

Figure 7-7—Secure Channel and Secure Association Identifiers

7.3 Use of the secure MAC Service
Change the fourth and fifth paragraphs of 7.3 as follows:

The client polidies'in use at any time should reflect the intersection of the capabilities permitted to the
members of.the CA. Policies can be

a) ~Selected by the client on the basis of the level of authorization, as provided by the ka¥ PAE through
a layer management interface (LMI) (see 10.7) or

b)  Selected by a central server that forms part of the management framework for the network, and
1)  Securely downloaded or
2) Communicated to the client using a secure connection

7.3.1 Client policies

Delete NOTE 1 as follows, renumbering the subsequent note:
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7.3.2 Use of the secure MAC Service by bridges

Change the second paragraph of 7.3.2 and the accompanying note as follows: '\Q)

PAEs and KaYs use group addressed frames to identify and communicate with peers whose .S&_)\Ys are
potential participants in the same CA. Frames with the group addresses used for this purpose acevfittered by
certain bridges and EDEs (Clause 15) to restrict each instance of the secure MAC Service to ﬁiy\é’opropriate
LAN scope. By default PAEs and KaYs for MAC Bridges. VLAN Bridges, Provider Bn@f and Provider
Backbone Bridges use the PAE group address specified by IEEE Std 802.1X (also identified as the Nearest
Non-TMPR group address by IEEE Std 802.1Q). Use of this address restricts eadh) fhstance of the secure
MAC Service to an individual customer LAN. v

NOTE 2—Use of Reserved Group MAC Addresses helps to ensur \ts e physical topology as perceived by spannin
tree and other configuration protocols aligns with that provided C Security.

N\
Change the third note in 7.3.2 as follows: 6\

NOTE 3—A Bridge Port is one of the bridge’s poi gtachment to an instance of the MAC Internal Sublayer Service
(ISS), and is used by the MAC Relay Entity anLQ oclated Higher-Layer Entities as specified in HEEE-Std-802-1D-and
IEEE Std 802.1Q.
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8. MAC Security Protocol (MACsec)
8.1.1 Security requirements

Delete the note in 8.1.1 as follows:

8.2.1 SC identification requirements

Change 8.2.1 as follows:

Each SecY shall be capable of identifying each of its transmit SCs withsan SCI that comprises a unique

48-bit MAC Address and a 16-bit Port Identifier that is unique within thé gcope of that address (7.1.2, 9.9).

NOTE—MKA (IEEE Std 802.1X) verifies that each participant in any gifemnCA has a unique SCI, as part of satisfying
Cipher Suite requirements prior to establishing secure communication,

8.2.5 Authentication requirements
Change 8.2.5 as follows:

The Ka¥ PAE supports mutual authenticdfion of peer stations, and the SecY assumes that such
authentication has taken place.

8.2.6 Authorization requirements
Change 8.2.6 as follows:

The Ka¥ PAE provides authorization of services to be delivered to a peer station. The—minimum

TheéwaY PAE provides information to local services about the currently selected Cipher Suite.

8.3 MACsec operation

Change the fourth paragraph of 8.3 as follows:

On transmission, the frame is first assigned to a transmit SC and to the an SA (7.1.3), identified leeally by its
Association Number (AN) (see 7.1.3, 9.6), that will be used by that SC to protect the transmitted frame. The
AN is used to identify the SAK (7.1.3) and the next PN (3.27, 9.8) for that SA. The AN, the SCI (7.1.2), and
the PN are encoded in the SecTAG (the SCI can be omitted for point-to-point CAs_if only one transmit SC is
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in use) along with the MACsec EtherType (9.8) and the number of octets in the frame following the SecTAG
(SL, 9.7) if less than 48 (8.1.3).
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9. Encoding of MACsec protocol data units

9.9 Secure Channel Identifier (SCI)

Change 9.97as Jfollows:

If the SC bit in the TCI is set, the SCI (7.1.2, 8.2.1) is encoded in octets 9 through 16 of the SecTAG, and
facilitates

a) Identification of the SA where the CA comprises three or more peers SCs
b) Network management identification of the SecY that has transmitted the frame

Octets 9 through 14 of the SecTAG encode the System Identifier component of the SCI. This comprises the
six octets of a glebaly—unique MAC address uniguely associated with the system that lincludes the
transmitting SecY. The octet values and their sequence conform to the Canonical Format-spetified by IEEE
Std 802.

Octets 15 and 16 of the SecTAG encode the Port Identifier component of the SCI-as an integer.

NOTE—The 64-bit value FF-FF-FF-FF-FF-FF-FE-FF is never used as aw SCI and is reserved for use by
implementations to indicate the absence of an SC or an SCI in contexts where an 'S€ can be present.

An explicitly encoded SCI field in the SecTAG is not required on'point-to-point links, which are identified
by the operPointToPointMAC status parameter of the service provider, if the transmitting SecY uses only
one transmit SC. In the—peint-te-peint that case, the securé association created by the SecY for the peer
SecYs, together with the direction of transmission of\th® secured MPDU, can be used to identify the
transmitting SecY. and-tTherefore, an explicitly encoded SCI is unnecessary. Although the SCI does not
have to be repeated in each frame when only two’ SecY's participate in a CA (see Clause 8, Clause 9, and
Clause 10), the SCI (for Cipher Suites using a 32-bit PN) or the SSCI (for Cipher Suites using a 64-bit PN)
still forms part of the cryptographic computatign.
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10. Principles of MAC Security Entity (SecY) operation

Change the note following the initial paragraph of Clause 10 as follows:

support the service and how the service is used, prov1d1ng the context w1th1n whlch each SecY operates Clause 8 sets
out requirements for the MACsec protocol and introduces the operation of the protocol, and Clause 9 specifies the
encoding of parameters in MPDUs. This clause does not repeat all the information provided in those prior clauses, but
includes sufficient reference to facilitate an understanding of SecY operation. IEEE Std 802.1AC-2012 Clause 7 and
IEEE Std 802.1X-2010 Annex D describe the basic architectural concepts and terms used in this clause. including

service, service access point, service primitive, and ports.

10.1 SecY overview

Change the sixth and following paragraphs and notes of 10.1 as follows:

The KaY is part of the Port Access Entity (IEEE Std 802.1X) associated with the SecY ‘and uses the service

provided by the Uncontrolled Port to transmit and receive frames that supportkey agreement protocols.
These frames are distinguished by EtherType, so other selected protocol entities ‘eanalso communicate using

1nsecure frames by making use of an the Uncontrolled Port previded-by’the Ka¥Y—as—illustrated—in

The KaY determines the value of the MAC{@pérational parameter (IEEE Std 802.1AC) associated with
Controlled Port (10.7.4, 10.7.5) consistentiwith the provisions of this standard (6.4, 6.5, 6.7, 7.1.3, 7.2,

10.5.1,10.5.2, 10.7.14, 10.7.2, 10.7.25).

The KaY communicates transmit and receive keys and other information (10.2) to the SecY through its

Layer Management nterface (LMI)-as—iHustrated—n—Figure—+0-2. The LMI is also used to exchange
information with-o¢al protocol entities responsible for network management, such as an SNMP Agent.

NOTE 23— The term local refers to any other entity residing within the same system. Information exchange with a local
entity can be modelled as occurring through its LMI (10.1, 10.3, 10.4, Figure 10-1;—Figure—+0-2), thus facilitating
information’ exchange between entities not necessarily adjacent in a protocol layer reference model. No constraints are
placed 'on the information exchanged, but there is no synchronization with any particular invocation of service at a
seryice access point, so LMI exchanges do not effectively add to the parameters of a service such as the MAC service.

‘Delete Figure 10-2, renumbering subsequent figures as required.

10.2 SecY functions

Change bullet h) of 10.2 as follows:
h)
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h) Use of multiple transmit SCs and a configurable replayWindow to support media access control
methods and provider networks that can misorder frames with different priorities and/or addresses.

10.4 SecY architecture
Change the fifth paragraph of 10.4 as follows:

Management controls are provided to allow a SecY to be incorporated in a network system before MACsec
is deployed, and to facilitate staged deployment. If protectFrames is not set, frames submitted \to the
Controlled Port are transmitted without modification. The validateFrames control allows untagged\frames to
be received, and Cipher Suite validation of tagged frames to be disabled or its result simply counted without
frame discard. The protectFrames and validateFrames controls can also be set to allow the/SeeY to function
completely transparently. The replayProtect and replayWindow controls allows replay~protection to be
disabled, to operate on a packet number window, or to enforce strict frame order. IfreplayProtect is set but
the replayWindow is not zero, frames within the window can be received out of ofder, however they are not
replay protected. Management counters allow configuration and operational, €trors to be identified and
rectified before enabling secure operation. The effect of the controls, and the counters maintained, are
summarized in Figure 10-4 and Figure 10-5.

Replace Figure 10-4 with the following figure:

(|} - - Uncontrolled Port- - - ---Controlled Port--(]) - --
Y tx = transmitted frame

if (protectFrames == False)

———«—ctrl.OutPktsUntagged++ 4 1
tx.sa =.telass[tx.userPriority]->sc->encodingSA; tx.accessPCP = accessPriority[tx.userPCP];

if (includingSCl)

‘ <
add_secTAG(encodingSA, sa->next_PN, sci); add_secTAG(encodingSA, sa->next_PN);

[
-

tp = frame for protection and transmission

protect(tp)

if (tp.ebit) OutOctetsEncrypted += #Plaintext_octets; else OutOctetsProtected += #Plaintext_octéts;
if (tp->len > common_port->max_len)

M—ctrl.OuthtsTooLongH

if (tp.ebit
—————tp.sa->OutPktsEncrypted++ e )

A A A

————=1p,sa->OutPktsProtected++
Tests and their consequences are annotated in this diagram using the computer language ‘C +' (ISO/IEC 14882), with
...... (|)- Common Port: - - - variable names corresponding to abbreviations of the text of this clause (10), which takes precedence.

NOTE _1—~Secure generation frame counters are identified as reported by management . Confidentiality or integrity only protection is selected for an
SA when'it is created, so either but not both of the OutOctetsEncrypted or OutOctetsProtected counts and either OutPktsEncrypted or the

OdtPktsProtected will be incremented while that SA is in use, and the current value of the packet counter can be derived from nextPN for the SA less
any.change in the value of OutPktsToolLong since that SA has been used for protection, allowing an implementation to optimize counter resources .

Figure 10-4—Management controls and counters for secure frame generation

10.5 Secure frame generation

Change bullet f) of 10.5 as follows:

f)  Issues a request to the Transmit Multiplexer with the destination and source MAC addresses;-ané

priority-of-the-frame-as-reeeived-from-the-Controled-Port; and an MPDU comprising the octets of
the SecTAG, Secure Data, and the ICV concatenated in that order (10.5.5). If the SecY does not
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implement an Access Priority Table (10.7.17) the priority of the request is the same as that received
from the Controlled Port, otherwise it is the access priority given by the table for the received

priority.

10.5.1 Transmit SA assignment

Change 10.5.1 as follows:

Each-SA-is-identified-by-itsAssoctation Number{AN)-Each frame is assigned to the SA identified by the

current value of the encodingSA variable for the selected transmit SC. If the SecY does not implementa
Traffic Class Table it uses a single transmit SC. If implemented, the Traffic Class Table specifies the valugof

the most significant four bits of the SCI’s Port Identifier component for each possible transmit request user

priority, allowing selection of one of up to eight distinct SCs (see 10.7.17).

The encodingSA Fhis is updated following an LMI request from the KaY to start transmitting Gsing the SA
and can be read but not written by network management. Frames will be protected usifig-the encodingSA
immediately after the last frame assigned to the previous SA has been protected. If the SA identified-by-the
eneodingSA is not available for use, and the management control protectFramesis iset, MAC Operational
transitions to False for the Controlled Port, and frames are neither accepted or delivered using the port.
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Replace Figure 10-5 with the following figure:

A

7

—gncontrolled Port- -

»

—~Controlled Port-— ()

remove_secTAG_and_icv()

if (rv.pn >= rv.sa->next_PN) {rv.sa->next_PN = rv.pn + 1; update_lowest_acceptable_PN(rv.sa->next_PN, replayWindow);}

if (Irv.Valid) // (validateFrames == Disabled)

»

rv.sc->INPktsOK++———————Pp——

A

rv.sc->InPktsUnchecked++——p——

rv.sc->InPktsDelayed++—— £

rv.sc->InPktsInvalid++——=~Jp—

.v.sc->|nPktsNotVa|id++4>|

if (validateFrames == Disabled) rv.Valid = False;

if ((validateFrames != Disabled) && !rv.ebit) { rv.Valid = integrity_check(rv); InOctetsValidated += #Plaintext_oétets;};
if ((validateFrames != Disabled) && rv.ebit) { rv.Valid = integrity_check_and_decrypt(rv); InOctetsDecrypted.#=#Plaintext_octets;};

rv = received frame (and associated parameters) for validation

frame received exceeds cipher suite performance capabilities

>
if (rv.pn < sa->lowest_PN) .
»
if ((Irv.Valid) && (validateFrames == Check)) .
»
if ((Irv.Valid) && ((validateFrames == Strict) || rv.cbit)) g
L
if (replayProtect && (rv.pn < sa->lowest_PN)) g
Ll

rv.sc->|nPktsLate++4>Q

I !
if (replayProtect && (PN(rx.pn) < sa->lowest_PN))

»
>

trl.InPktsOverrunH;b‘

if (xpn) rx.pn = pn_recovery(rx.pn_field, sa->lowest_PN) else rx.pn = rx.pn_field;

if (Irx.sa->inUse)

rx.sa = &sc.rxa[rx.an]

if ((rx.sc = find(receive_channels, rx.sci)) == 0)

else

»n if ((validateFrames == Striet)

|| rx.cbit)

—}—ctrl.lnPktsNoSAErrorH;b‘

»

rx.sc—>|nPktsLate++4>Q

if ((validateFrames == Strict)

»

—}—ctrl.lnPktsNoSAErrorH;}‘

ctrl.InPktsNoSA++———Pp—

trl.InPktsNoSA++———————————p——

trI.InPktsBadTag++4>‘

if (validateFrames == Null),

»
> ‘ |lfx.chit)
else >

if (invalid_tag_or_icv(rx)) . .

Ll »
if (Irx.cbit && rx.ebit) o

gl
if (unt; d
if (untagged(rx)) P if (validateFrames == Strict——p>

»

ctrlInPktsNoTag++——————

else

»

trl.InPktsUntagged++——p——

rx = received frame @nd,associated parameters

(/) -Common Port™ -

[
»

Tests and their consequences are annotated in this diagram using the computer language ‘C +' (ISO/IEC 14882), with
variable names corresponding to abbreviations of the text of this clause (10), which takes precedence.

NOTE 1—Secure Verification frame counters are identified as reported by management. Whether a given counter can be incremented depends on
the management Control validateFrames and on whether received frames are confidentiality protected , allowing an implementation to optimize
resource$y, As shown in the figure, only one counter for each of the sets {InPktsUntagged, InPktsNoTag} and {InPktsUnusedSA, InPktsNotUsingSA}
for the*Gantrolled Port as a whole and only one counter for each of the sets {InPktsLate, InPktsDelayed}, {InPktsInvalid, InPktsNotValid}, and
{InPktsUnchecked, InPktsOK} for each received SC can be incremented while validateFrames and confidentiality policy remain unchanged .

Figure 10-5—Management controls and counters for secure frame verification
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10.5.3 SecTAG encoding

Change 10.5.3 as follows:

The SecTAG is encoded as Qppoiﬁed in Clanse 9

The SC bit in the SecTAG shall be set and the SCI explicitly encoded in the SecTAG, and the management
status parameter includingSCI set to True, if and only if

a) The management control alwaysIncludeSCI is True,
or

b)  The number of transmit SCs is greater than one,

or

¢) The number of receive SCs enabled for reception is greater than one, and
1) The management control useES is False,
and

2)  The management control useSCB is False.

If the management control useES is True and abwayskneludeSEL includingSCI is False, the ES bit in the
SecTAG shall be set. Otherwise, if useES is False or alwaysIncludeS€Kis True, the ES bit shall be clear.

If the management control useSCB is True and alwaystneladeSEhincludingSCI is False, the SCB bit in the
SecTAG shall be set. Otherwise, if useSCB is False or alwaystneladeSEl includeSCI is True, the SCB bit
shall be clear.

NOTE—These rules cover the case where useSCB is Tude aiid the number of active receive channels is greater than one.
However SCB bit use is currently restricted to supporfing*a transmit only EPON interface (see Clause 12).

Table 10-1 summarizes the rules [a) throughle) above], with each of the columns to the right representing a
valid combination of controls, number of\SCs, and SecTAG encoding.

Insert a new Table 10-1 as follows, renumbering subsequent tables as required:

Table 10-T—Management controls and SecTAG encoding

Mgmt alwaysIncludeSCI ™ | F F F F F
controls
useES — | — | F T T F
useSCB — | — | F T F T
#SCs #transmitSCs > 1 — | T — | F F F
#receiveSCs enabled for — | — | T — | = | =
reception > 1
Mgmt status includingSCI T T T F F F
SecTAG encoding SC bit set? Y Y Y N N N
(SCI explicitly encoded)
ES bit set? N N N Y Y N
SCB bit set? N N N Y

3T = True, F = False, — = don’t care, Y= Yes, N = No
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The values of useES, useSCB, and alwaysIncludeSCI can be written and read by management. The read-

only management status parameter includeSCI is True if an SCI is explicitly encoded in each SecTAG, and
False otherwise. The number of active receive SCs is controlled by the KaY but can be read by management.

If a frame is to be integrity protected, but not encrypted, with the number and value of the octets of the
Secure Data exactly the same as those of the User Data and an ICV of 16 octets, then the E bit shall be lear
and the C bit clear. The E bit shall be clear and the C bit set if the frame is not encrypted but the octets 6t the
Secure Data differ from those of the User Data or the ICV is not 16 octets.

If both confidentiality (through encryption) and integrity protection are applied to a frame’ the¢n both the E
bit and the C bit shall be set. The SecY shall not encode a SecTAG that has both the E bitset and the C bit
clear for any frame received from the Controlled Port for transmission.

10.6 Secure frame verification

Change the second paragraph of 10.6 as follows:

If the management control validateFrames is not Strict,frames without a SecTAG are received, counted, and
delivered to the Controlled Port; otherwise, they-afe counted and discarded. If validateFrames is Disabled,
cryptographic validation is not applied to tagged frames, but frames whose original service user data can be
recovered are delivered. Frames with a SecTAG that has the TCI E bit set but the C bit clear are discarded, as
this reserved encoding is used to identify frames with a SecTAG that are not to be delivered to the
Controlled Port. If validateFrames is Nll, all received frames are delivered to the Controlled Port without
modification, irrespective of the abSence, presence, or validity of a SecTAG, and the processing described in
a) through j) above and in 10.6.45through 10.6.5 is not performed. Figure 10-5 summarizes the operation of
secure frame verification magagement controls and counters.

Setting validateFrames t0*Null shall also cause the secure frame generation control protectFrames (10.5) to
become False, thys @itowing a port that includes a SecY to behave as if the SecY were not present. In
particular, it alléws*a MACsec-capable bridge or EDE to forward frames that have a SecTAG but no other
outer tag (such as a VLAN tag).

10.6.1-Receive SA assignment
Ehange the first and second paragraphs of 10.6.1 as follows:

An SCI is associated with the received frame and used to locate the receive SC. If an SCI is not explicitly
encoded in the SecTAG, the default value established by the KaY for a single peer is used.

If the SC 1s not found, # the received SCI may be recorded to assist network management resolution of the
problem, and:

a) If validateFrames is Strict or the C bit in the SecTAG is set, the InPktsNeSEL InPktsNoSAError
counter is incremented and the frame is discarded; otherwise
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b) The nPkistUnknewnSEL InPktsNoSA counter is incremented and the frame (with the SecTAG and
ICV removed) is delivered to the Controlled Port.

If the receive SC has been identified, the frame’s AN is used to locate the receive SA for the received frame
and processing continues with the preliminary replay check. If the SA is not in use:

c) If validateFrames is Strict or the C bit is set, the frame is discarded and the HaPktsNetUsingSA
InPktsNoSAError counter incremented; otherwise

d) The nPktsUnusedSA InPktsNoSA counter is incremented and the frame delivered to the Controlled
Port.

NOTE—The short phrase “the frame is discarded” is commonly used to express the more formal notien\of not
processing a service primitive (an indication or request) further and recovering the resources that embody the\parameters
of that service primitive. No further processing is applied. However, if a duplicate of the primitive has beeh Submitted to
another process (by the Receive Demultiplexer in this case), processing of that duplicate is unaffected.

10.7 SecY management
Change the initial paragraph and bullet list of 10.7 as follows:

The SecY management process controls, monitors, and reports on the_opération of the SecY, providing
access to operational controls and statistics for network management.and.the KaY through the LMI. It

a)  Reports the value of the SCI for the SecY’s default traffie’class SC (10.7.1)

b) Maintains the MAC Status (6.4) parameters and (paint-to-point MAC parameters (6.5) for the
Uncontrolled (10.7.2) and Controlled (10.7.4) Ports

¢) Provides interface statistics for the Uncontrolléd (10.7.3) and Controlled Ports (10.7.6), deriving the
latter from the detailed statistics maintained by-the SecY

d) Provides information on the frame verification (10.7.7) and generation (10.7.16) capabilities

e)  Supports control of frame verificatiori\¢10.7.8) and generation (10.7.17), including management of a
Traffic Class Table that allows the dSer priority associated with the Controlled Port transmit request
to select one of a number of tranSwrit SCs, and an Access Priority Table

f)  Supports creation of transmitSCs (10.7.20), each corresponding to one of the values appearing in
Traffic Class Table entries

g)  Supports creation of trafismit SAs (10.7.22), each associated with an SAK, for the transmit SC

h)  Supports creation offeceive SCs (10.7.11), each corresponding to potential member of the CA

i)  Supports creation(of receive SAs (10.7.13) for each receive SC, each associated with an SAK

j)  Supports conttal over reception (10.7.15) and transmission (10.7.23) using individual SAs, and
allows thexhextPN variable to be set and updated for transmission and the lowest acceptable PN to
be set and-update for reception

k) Maintains detail statistics for receive and transmit SCs and SAs, accumulating statistics from past
SAs-and-SCs

1) ( Provides a list of the Cipher Suites implemented;—together with their basic capabilities and
properties, and list of those Cipher Suites implemented by the SecY with management control over
their use (10.7.25)

m) Allows selection of the current Cipher Suite, from those implemented
n)  Supports installation of SAKSs for the current Cipher Suite, for transmission, reception, or both

Insert the following text as a new paragraph after the existing NOTE that immediately follows

the second paragraph of 10.7:
In Figure 10-6 the management information for each SecY is indexed by controlledPortNumber within a

SecY System. This containment relationship complements that specified in IEEE Std 802.1X, where the
management information for each PAE is indexed by portNumber (IEEE Std 802.1X-2010 12.9.2) within a
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PAE System and includes the controlledPortNumber that identifies the Controlled Port of the associated
SecY. The containment relationship also matches that specified in Clause 13, with a SecY System
corresponding to a SecY MIB module instance, and each controlledPortNumber to the ifIndex (RFC 2863)
value used to identify a SecY within that module (13.3.2, 13.5).

If a Bridge Port is supported by a SecY (11.3) the ifIndex value used to identify the SecY’s Controlled Port
will be that identifying the ISS interface (service access point) used by the Bridge Port. IEEE Std 802.1Q
specifies Bridge Port Numbers that identify Bridge Ports from the point of view of a bridge’s MAC Relay
Entity, and port numbers in general to identify ISS interfaces. In simple, common, cases (11.3) each Bridge
Port Number can and most likely will be the same as the port number (and ifIndex value) identifying the
Controlled Port, though an optional mapping table is specified (IEEE Std 802.1Q-2014 12.5.1).

IEEE Std 802.1Q can constrain the relationship between Bridge Port Numbers and othei bridging
parameters (see, for example, IEEE Std 802.1Q-2014 12.13) and if RSTP or MSTP are implemented the
maximum number of Bridge Ports is 4095 (IEEE Std 802.1Q-2014 17.3.2.2). In a systent comprising
multiple bridge components, each port is uniquely identified by a ComponentID and Poft;Namber pair. The
SCI values used by a SecYs supporting Bridge Ports do not have to be derived from the Bridge Port
Numbers or (possibly different) controlledPortNumbers so do not further constraim those port numbers.
However, the least significant 12 bits (if a SecY supports multiple traffic.‘elass SCs) and all 16 bits
(otherwise) of the Port Identifier can be assigned—subject only to the requirement for SCI uniqueness
(3.29), so that in the simple case of a bridge component with 4095 or fewer ports, each SCI’s Port Identifier
can convey the Bridge Port Number and use the Bridge Address for the’MAC Address-based component of
each SCI, if so desired.

NOTE 2—The IEEE Std 802.1AEcg-2017 amendment to this standard added the SecY System to Figure 10-6 and
clarified the management use of port numbers and ifIndex values; but/did not change any related normative provisions.
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Change and renumber Figure 10-6 as follows:

SecYSystem
|/ ContronedrorNumber
SecY
’ \V commonPort
verification Used_interface
Verification RFC2863 : Interface MIB Counters
const int maxReceiveChannels, maxReceiveKeys; bool MACJE'nabIed,lMACiopera(ionaI,
enum {Null, Disabled, Check, Strict} validateFrames: operPointToPointMAC; //read only
bool replayProtect;
int  replayWindow; controlledPort, uncontrolledPort
count InPktsUntagged, InPktsNoTag, InPktsBadTag, Provided interface
InPktsNoSA, -
IaPkisNeSClInPktsNoSAError, InPktsOverrun; RFC2863 : Interface MIB Counters
count InOctetsValidated, InOctetsDecrypted; bool '\OA;;Ae(:F_’(IJE':?'I?(I)?o"mﬁi&o/’fer:go;ﬁl’
B . i i B y,
createReceiveSC(SCI sci); bool adminPointToPointMAC
%\ receiveChannels bool ControlledPortEnabled;
ReceiveSC
const SCI sci;
bool receiving; // read only ReceiveSA
Time createdTime, startedTime, stoppedTime; rxa[0-3] bool _inUse J/ read-oni
count InPktsOK, InPktsUnchecked, InPktsDelayed, const SSCI ésci' pread gnl
; N ly
InPktsLate, InPktsInvalid, InPktsNotValid; 4 PN nexteN, JSwestPN; /fread only
- Time _€reatedTime, startedTime, stoppedTime; //read only
createReceiveSA(AN an, PN lowestPN; Data_key *key); court YaRIKESOK;
InNotUsinaSA InPktslnusedSA-:
G ;
ReceiveSA(AN an, PN lowestPN, Data_key *key);
generation ~ReceiveSA();
Generation bool enableReceive;
— PN updtNextPN, updtLowestPN;
SCl sci:
const int maxTransmitChannels. maxTransmitKeys;
bool  protectFrames, alwaysincludeSCl, useES, useSCB; | , |\ Sesbriority[0-7] TrafficClass
bool includingSCI; // read only = int trafficClass: —
count OutPktsUntagged, OutPktsToolLong; userPCP[0-15] g AccessPriority
count OutOctetsProtected, OutOctetsEncrypted; = int accessPCP;
createTransmitSC(SCI sci); 16
* xtransmitChanne@
TransmitSC TransmitSA
const SCl sci; txa[0-3] bool inUse, confidentiality; // read only
bool transmitting; / read only l@—=| const SSCI ssci; // read only.
Time createdTime, startedTime, stoppedTime; 4] PN nextPN; //read only
AN encodingSA;-encipheringSAs // read only Time createdTime, startedTime, stoppedTime;
count OutPktsProtected, OutPktsEncrypted; count 4

- - — TransmitSA(AN an, PN next_PN, bool confidentiality
createTransmitSA(AN an, PN next_PN; bool confidentiality Data_key *key);

Data.key “key); ~TransmitSA();
bool enableTransmit;

CipherSuiteldentifier currentCipherSuite

rrentCiphersSuit const key const key
T Tirho:
Data_key

installbkey(SAK sak, Kl ki, bool transmit, bool receive); keys - -
Current,_ciphersuite(); ~Current_ciphersuite(); const SAK  sak; (/ not. gccessnble -
* | constKI  key—identifierkeyldentifier; // read only

const bool transmits, receives; // read only

indblementedCipherSuites const Time createdTime; // read only
- - Data_key(SAK sak, Kl ki; bool transmitter, bool receiver);
CipherSuiteControl ~Data_key();

bool enableUse, requireConfidentiality;

*\|/ ciphersuites const ciphersuite const ciphersuite
CipherSuite

const EUI64 identifier;
const UTF8string name;

const bool integrityProtection, confidentialityProtection;
const bool changesDatalength;
const int ICVIength;

use_ciphersuite(Ciphersuite_identifier identifier);

Figure 10-6—SecY managed objects
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10.7.1 SCI

Change 10.7.1 as follows:

The SCT for the SecY’s defanlt traffic class—na-constantnarameterofthe See¥V (712 82 1) can be read but

not written by management.

If the SecY supports more than one transmit SC [5.4(e), 10.7.1, 10.7.17], the four most significant bits of the

Port Identifier component of this SCI are zero.

10.7.4 Controlled Port status
Change 10.7.4 as follows:

The following status parameters are provided to the user of the Controlled Port, and ¢anbe read but not
directly written by management:

a) MAC Enabled, True if and only if:

1) ControlledPortEnabled (10.7.5) is True, and

2) MAC_ Enabled is True for the Common Port, and

3) transmitting (10.7.21) is True for the transmit SC, and

4) receiving (10.7.12) is True for at least one receive-SCs
b) MAC Operational, True if and only if:

1) MAC_Enabled is True, and

2) MAC_Operational is True for the Commnion Port

¢) operPointToPointMAC ; If adminPointToRointMAC is Auto (6.5) operPointToPointMAC is True if
and only if:

1) validateFrames (10.7.8) is Strict, and receiving is enabled for at-mest-ene receive ehannelSCs
from at most one peer SeeY, or

2) validateFrames is not Strict, and operPointToPointMAC is True for the Common Port.

Receive SCs are assuified to originate from the same peer SecY if their SCIs are the same with the
exception of the fourdmost significant bits of the Port Identifier component.

The following statusparameter may be read and written by management:

d) adminPointToPointMAC (6.5).

NQFTE—Prior to the IEEE Std 802.1AEcg amendment to this standard. each SecY used a single transmit SC.
The adminPointToPointMAC variable can be used to configure operPointToPointMAC in the event that an

carlier implementation of this standard does not recognize two receive SCs as being from the same SecY or
configures two distinct SecY's (in the same CA) with SCIs that differ only in the most significant bits of the Port
Identifier.

10.7.6 Controlled Port statistics

— __Chiange the third paragraph of 10.7.6 as fotiows:
The ifInDiscards count is the sum of all the InPktsNoTag, InPktsLate, and InPktsOverrun counts. The

iflnErrors count is the sum of all the InPktsBadTag, faPktsNeSEEInPktsNotUsingSA, and InPktsNotValid
counts (10.6, Figure 10-5).
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10.7.8 Frame verification controls
Change 10.7.8 as follows:

Frame verification is subject to the following controls, as specified in 10.6:

a) validateFrames, taking values of Null, Disabled, Check, or Strict, with a default of Strict
b) replayProtect, True or False, with a default of True
c) replayWindow, taking values between 0 and 232_1, with a default of 0

The validateFrames and replayProtect controls are provided to facilitate deployment. They can be readiby
management. Each may be written by management, but a conformant implementation shall proyvide a
mechanism to allow write access by network management to be disabled for each parameter individually. If

management access is prohibited to any of these parameters, its default value should be used.

If the Current Cipher Suite uses extended packet numbering, i.e., a 64-bit PN, the maXimum value of
replayWindow used in the Secure Frame Verification process (10.6) is 230—1, thu$ ensuring that the
replayWindow does not encompass more than half of the range of PNs that can be correctly recovered
(10.6.2). Any higher value set by network management is retained for possible subsequent use with a
different Cipher Suite and will be reported if read by network management. This provision provides
compatibility with prior revisions of this standard, though it is unlikely that such a high value of

replayWindow would have been used.
10.7.9 Frame verification statistics

Change 10.7.9 as follows:

Any given received frame increments (10.6) exactly ‘ene of the following counts [item a) through item 1)].

The following counts are maintained for the frame Verification process as a whole:

a) InPktsUntagged

b) InPktsNoTag

c) InPktsBadTag

d) InPktsUnknewnSCEINoSA
e) InPktsNeSCINoSAError
f)  InPktsOverrun

The following counts are“maintained only for each receive SC and are discarded if the record of the SC is

deleted by the KaY:

g) InPktsOK

h)  InPktsUnchecked
i) ~~laPktsInvalid

N InPktsNotValid
K) InPktsDelayed

1)  InPktsLate

p) InPktsNetUsingSA
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qQ) InPktsUnusedSA

The counts reported for each SC include those for current and prior SAs, with ANs that have since been
reused. This allows useful counts to be maintained on high-speed LANs where an SA may be used for little
more than 5 min, and an AN reused after 20 min.The times at which each SC and SA were, or are, in use are

NS

recorded (10.7.12, 10.7.14) and assist correlation of the statistics collected with network events.

10.7.14 Receive SA status ?\

Change 10.7.14 as follows:

The following parameters can be read, but not directly written, by management: Q/
NV
a) inUse 7
b) nextPN (10.6, 10.6.5) Qq’
c) lowestPN, the lowest acceptable PN value for a received frame (10.6,% .2,10.6.4,10.6.5)
d) createdTime, the system time when the SA was created
e) startedTime, the system time when inUse last became True fo QXA
f)  stoppedTime, the system time when inUse last became Fal he SA

g)  keyldentifier (10.7.28). identifying the SAK used by the S

and, if the Current Cipher Suite uses extended packet numb@ (14.7. 14.8), the following parameter:

: L N\
h)  ssci, the SSCI for this receive SA ‘\

If inUse is True, and MAC_Operational is Trééhe Common Port, the SA can receive frames.

The keyldentifier is an octet string, whogse ¥0rmat and interpretation depends on the key agreement protocol
in use. It does not contain any mforma\on about the SAK other than that explicitly chosen by the key
agreement protocol to publicly ldeWthe key. If MKA is being used it is the 128-bit Key Identifier (KI)
specified by IEEE 802.1X encodeﬁ in an octet string as specified by that standard.

@
10.7.16 Frame genera&oﬁ capabilities

N
Change 10.7.16 g.t-))%ﬂows:
N
The SecY’s frame“generation capabilities are represented by the following parameter(s):

Ql§1mum number of transmit channels
b aximum number of keys in simultaneous use for transmission

.

C)@'ﬁsm parameters can be read but not written by management.

Qs NOTE—An individual SecY can support multiple traffic class SCs (10.7.17). When MKA is used (see Annex E), an
SAK distributed by the Key Server is used by all newly created SAs (each supporting one of the SCs in the CA) so a
SecY need only support two keys for transmission and reception at a time (allowing for rollover without frame loss,

from one SAK to its successor), irrespective of the number of'its traffic class SCs and peers in the CA.

10.7.17 Frame generation controls

Change 10.7.17 as follows:
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Frame generation is subject to the following controls:

a)  protectFrames (10.5), True or False, with a default of True
b) alwaysIncludeSCI (10.5.3), True or False, with a default of False

D Do 10 £ 2N T ol 1o dals 1

L1
<7 SUTES (TU 0T, I1TaC O T arsTrwidl d UUTAUTIC OT T aiST

d) useSCB (10.5.3), True or False, with a default of False

The protectFrames control is provided to facilitate deployment. The protectFrames, alwaysIncludeSCI

useES, and useSCB controls can be read by management and may be written, but a conform

implementation shall provide a mechanism to allow write access by network management to be disa é&f

management access is prohibited, the default or a value determined by the KaY should be used. (b\§~
N

The following status parameter can be read, but not written, by management: (19
e) includingSCI (10.5.3), True if and only if the SC bit is set and the SCI explig’tz ‘encoded in each
SecTAG transmitted (1//

The SecY may map each frame to a transmit SC using a Traffic Class Table an@v%% frame’s user priority. Up
to eight transmit SCs may be implemented, allowing separate transmit r each possible user priority.
However, the reason for the possible use of multiple transmit SCs is t advantage of the fact that their
separate SAs use different PN values and thus to minimize the size replayWindow, and in particular to
facilitate strict reception ordering and replay protection when th mmon Port is supported by a service
(such as a Provider Bridged Network, see 11.7) that can reordbx%{ames of different priority. In such cases,
the useful number of trafﬁc classes might be two or thr rres onding to the differentiated classes of

Common Port does not provide priority differe@ d services.

NOTE 1—The IEEE Std 802. lAEc amen to this standard, introducing the use of multiple transmit SCs, was
to preempt one of lower priority and th ecelved in its entirety prior to the latter. This provides another example of a
service that can reorder frames on the basis of priority and for which the use of a separate transmit SC with separate PN
number spaces can be used to allg rict ordering and strict replay protection for preemptible and preempting frames

separately. A\

Each entry in the Trafﬁz:\glass Table is a traffic class. represented by an integer from 0 (default) through 7

that also comprises %\%g umeric value of the four most significant bits of the Port Identifier component of the
SCI for the sele@ C.

.

The Sec map the user priority of each frame’s transmit request at the Controlled Port to the access
priorig e used for the corresponding transmit request at the Common Port using the Access Priorit
Ta he table index and its output both comprise 4 bits, representing both the priority (most significant

bits) and dro _eligible (least significant bit) of the user priority and access priority. The default value
each table entry is that of its index, thus leaving the priority and drop_eligible bits unchanged. This
default is appropriate if the service provided by the Common Port already implements its own mapping from
requested priority to its own priority or other parameters used to make decisions that affect frame reorderin

and that mapping matches the Traffic Class Table’s mapping of user priority to transmit SC. The default is

®
Q’\

also appropriate if the administrator 1s willing to tolerate the degree of misordering, and the replayWindow
size that implies, resulting from allocating frames of different access priority to the same SC in the interest
of providing a differentiated service to the higher priority frames without using additional transmit SCs.
Otherwise it is recommended that the Access Priority Table be configured so that frames allocated to the

same transmit SC use the same access priority.
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NOTE 2—Where MACsec is used to support an instance of the ISS that in turn supports the EISS, the priority originally
requested by the EISS user is encoded in the VLAN tag within the ISS MSDU and is thus protected by MACsec and is

communicated unchanged to the peer EISS user, unaffected by local access priority mapping decisions.

10.7.18 Frame generation statistics

Change 10.7.18 as follows:

Any given transmitted frame (10.5) increments exactly one of the following counts [item a) through iterh
d)]. The following counts are maintained for the frame generation process as a whole:

a)  OutPktsUntagged
b)  OutPktsTooLong

The following counts are maintained for the each transmit SC—and—foreach—eof-the fourtransmit-SAs
coerresponding-to-the tast use-of ANs-O-threugh 3ferthat SC.

c)  OutPktsProtected
d) OutPktsEncrypted

The counts reported for each SC include those for current and frior SAs, with ANs that have since been
reused. This allows useful counts to be maintained on high-§pged LANs where an SA may be used for little
more than 5 min, and an AN reused after 20 min.The timgs“at which each SC and SA were, or are, in use are
recorded (10.7.21, 10.7.23) and assist correlation of thetstatistics collected with network events.

NOTE—The OutPktsProtected and OutPktsEncrypted.counts can be correctly reported, without the need for each frame
to increment separate real-time counters for-the-S€-and-an—SA. The packets for a given SA are either all encrypted
confidentiality protected) or all only integrity protected. so the counts for active SAs can be derived from the nextPN
values (less any contribution to OuthtsTooLong made aftel PN assuznment to dlscarded frames) and summed Wlth that
those previously accumulated for the SC.-Adgeun 5 5 S U
the-tatter—When an SA is replaced by & successor W1th the same AN its counts are added to those accumulated for the
SC.

Insert a new subclause 10.7.20 before the existing 10.7.20 Transmit SC status as follows:

10.7.20 Transmit SC creation

A transmit SC, with a given SCI that remains unchanged for the life of the SC, is created, as requested by the
KaY, for the default traffic class SC and for each of the other SCs identified by the Traffic Class Table (if
implemented). The KaY is responsible for ensuring the uniqueness of the SCI of any SC in a CA that might
use the same SAK.

pnf but a2 conformant

1mp1ementat10n shall pr0V1de a mechanlsm to allow creation and settlng of control parameters by network
management to be disabled.

Change the existing subclause 10.7.20 (now 10.7.21) as follows:
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10.7.21 Transmit SC status

The following status parameters can be read, but not directly written, by management:

a) transmitting, True if inUse (+6-7#4410.7.23) is True for any of the SAs for the SC, and False
otherwise

b) encodingSA (10.5.1)

)  encipheringSA(10:5:4)

c) createdTime, the system time when the SC was created

d) startedTime, the system time when transmitting last became True for the SC

e) stoppedTime, the system time when transmitting last became False for the SC

When the SC is created, transmitting is False and startedTime and stoppedTime are equal to created Fime.

Change 10.7.21(now 10.7.22) as follows:

10.7.22 Transmit SA creation

An SA is created for the a transmit SC on request from the KaY, with the following parameters:

a)
b)
©)
d)

AN, the association number for the SA

nextPN, the initial value of Transmit PN (10.5.2) for the SA

confidentiality, True if the SA is to provide confidentiality as well as integrity for transmitted frames
A reference to an SAK that is unchanged for the life of thé SA

and, if the Current Cipher Suite uses extended packet n@mbering (14.7, 14.8), the KaY also supplies the
following parameter:

e)

SSCI for the SA

Each SA that uses the same SAK has@different SSCI when these Cipher Suites are used. When the
SA is created, its SCI and SSCI are.provided (for use in subsequent protection operations) to the
instance of the Current Cipher Suite identified by the referenced SAK. A transmit SA will not be
created if the SSCI supplied daplicates that for a different SCI (for the same SAK, for transmission
or reception).

Frame generation statistics (10:7.18) for the SA are set to zero when the SA is created. Any prior SA with
the same AN is deleted. Ereation of the SA fails unless the referenced SAK exists and is installed (i.e., is
available for use). A.management protocol dependent reference is associated with each SA. This reference
allows the transmit.SA'to be distinguished from any previously created with the same AN.

The MACsec ‘Key Agreement (MKA) protocol specified in IEEE Std 802.1X-2010 does not distribute
SSCIs explicitly. A KaY that uses MKA as specified in IEEE Std 802.1X-2010 assigns SSCI values as
specified.in 10.7.13.

€Ehange 10.7.22 (now 10.7.23) as follows:

10.7.23 Transmit SA status

The following parameters can be read, but not directly written, by management:

a)
b)
c)
d)

inUse

createdTime, the system time when the SA was created

startedTime, the system time when inUse last became True for the SA
stoppedTime, the system time when inUse last became False for the SA
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e) nextPN (10.5,10.5.2)

f)  confidentiality, True if the SA is providing confidentiality as well as integrity for transmitted frames
g) keyldentifier (10.7.28), identifying the SAK used by the SA

and ifthe Current Cinher Suite useg extended packet numbering (147 14 ) the following parameter.

h)  ssci, the SSCI for this transmit SA

If inUse is True, and MAC_Operational is True for the Common Port, the SA can transmit frames.

The keyldentifier is an octet string, whose format and interpretation depends on the key agreement profdcol
in use. It does not contain any information about the SAK other than that explicitly chosen by ‘the key
agreement protocol to publicly identify the key. If MKA is being used it is the 128-bit Key Identifier (KI)

specified by IEEE 802.1X encoded in an octet string as specified by that standard.

Change 10.7.24 (now 10.7.25) as follows:

10.7.25 Implemented Cipher Suites

The following read-only management per Cipher Suite implementation‘eapability information is provided

by the system of which the SecY is a part foreach-Cipher-Suite-implenfered:

a)  Cipher Suite Identifier, a globally unique 64-bit (EUI-64)identifier

b)  Cipher Suite Name, a human readable and displayable UTF-8 string

c) integrityProtection, True if integrity protection,without confidentiality can be provided

d) confidentialityProtection, True if confidentiality*with integrity protection can be provided
e) offsetConfidentiality, True if a selectable-Offset for confidentiality can be provided

f)  changesDatalength, True if the data léngth is changed

g) ICVlength, number of octets in the €V

The Cipher Suite Identifier and Cipher“Suite Name are both assigned by the document that specifies use of
the Cipher Suite with this (standard. If the Cipher Suite provides integrityProtection and
confidentialityProtection, the SecY shall be capable of receiving frames with either, as signaled by the E and
C bits in the SecTAG.

The confidentialityPrdtection parameter shall be True if and only if the Cipher Suite implementation is
capable of being,configured so that, when confidentiality is selected, all the octets of the MSDU are integrity
and confidentiality protected.

The offsetConfidentiality parameter shall be True if and only if the Cipher Suite implementation is capable
of bath) integrityProtection and confidentialityProtection, and of being configured so that, when
confidentiality is selected, a selectable number (0, 30, or 50) of the initial octets of the MSDU are only
integrity protected, and appear in the MACsec PDU immediately after the SecTAG in the order and with the
values in the MSDU (Figure 8-1), while the remaining octets are confidentiality and integrity protected.

i Hng ad—without—ineursin ignificantperformanee—penalty: IEEE Std 802.1AE-2006 specified the
confidentiality offset option to facilitate early MACsec deployment on systems that needed to examine the initial octets
of IP version 4 or version 6 frames to decide where to store received frames, before decrypting the frame. The XPN
Cipher Suites standardized in IEEE Std 802.1 AEbw-2013 do not support confidentiality offsets.
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Insert a new subclause 10.7.26 before 10.7.25 Cipher Suite selection, as follows:

10.7.26 SecY Cipher Suite use

The Cinhe 1 it 1 0 ach a—be read b management—The followinag
P < - = = o

controls may be written by management, but a conformant implementation shall provide a mechanism to
allow write access by network management to be disabled for each parameter individually:

a) enableUse, True if use of the Cipher Suite is permitted

b) requireConfidentiality, True if the Cipher Suite can only be used to provide both confidentialitysand
integrity (and not integrity only, or confidentiality with an offset)

The MKA Key Server selects the Cipher Suite to be used to protect communication within' a CA. If
enableUse is False for the selected Cipher Suite, the SecY does not participate /in .the CA and
MAC_Operational for the Controlled Port remains false. If the MKA Key Server haSyselected integrity
protection and enableUse and requireConfidentiality are both True for the seleeted Cipher Suite,
confidentiality protection is used.

NOTE—A system might contain distinct SecY implementations with differing detdiled Cipher Suite capabilities. Each
of the latter can be represented by a distinct set of Cipher Suite implementation/capdbility information (10.7.25), with
each SecY’s capabilities represented by a list of references (each with separatelus¢'Controls) to some of those sets.

Change 10.7.26 (now 10.7.28) as follows:
10.7.28 SAK creation

An SAK is installed, i.e., an instance of the Current Cipher Suite for a given SAK is created, on request from
the KaY, with the following parameters:

a) The SAK value

b) Aleyldentifierkeyldentifier, used by network management to reference the key
c) transmit, True if the key is tobe installed for transmission

d) receive, True if the key isito be installed for reception
and, if the Current Cipher_Suite uses extended packet numbering, the following parameter:

e) Salt [B9),"a\96-bit parameter provided to the Current Cipher Suite for subsequent protection and
validation-Operations

The MACsec Key Agreement (MKA) protocol specified in IEEE Std 802.1X-2010 does not include explicit
parametérs for distributing a Salt. Each KaY that uses MKA as specified in IEEE Std 802.1X-2010
cemputes this parameter as follows. The 64 least significant bits of the Salt are the 64 least significant bits of
the MKA Key Server’s Member Identifier (MI), the 16 next most significant bits of the Salt comprise the
exclusive-or of the 16 next most significant bits of that MI with the 16 most significant bits of the 32-bit
MKA Key Number (KN), and the 16 most significant bits of the Salt comprise the exclusive-or of the 16
most significant bits of that MI with the 16 least significant bits of the KN. This way of obtaining a Salt is

t nratacal
—H@H;@Gessa%apph&able%-aa%eﬂaer—ke%agﬁeema:,y. t +-

Delete subclause 10.7.28 SAK controls.
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11. MAC Security in Systems

11.1 MAC Service interface stacks

C’ﬂiﬂg? The second ﬁﬂ?ﬁgﬂipﬂ o L1.1 as joliows:

Alternatively, media access method independent functions, such as VLAN tagging of frames (IEEE Std
802.1Q) and MAC Security (as specified by this standard), can be used to support the MAC Service (IEEE
Std 802.1AC). er the MAC Internal Sublayer Service (ISS;HEEE-Std-8621BIEEE Std 802.1AC), or the

Enhanced Internal Sublayer Service (EISS. (IEEE Std 802.1Q). These functions use an ISS access peirit

provided by media access method independent or media access method dependent convergence functions;as

speeifiedin-Clause-6-5-of IEEE-Std- 8021 D-and HEEE-Std-8021Q. See Figure 11-2.

11.3 MACsec in MAC Bridges
Change the first paragraph of 11.3 as follows:

MAC Bridges are specified in IEEE Std 802.1DQ. The MAC Relay Entity forlyards frames between the ISS
access points supported by each of the Bridge Ports. To provide MAC Secufity. for such a system, each of the
insecure interfaces presented by a LAN supports MACsec, which in turn'supports the functions described in
F5-and-7 8.5 of IEEE Std 802.1BQ. Figure 11-4 shows a bridge with\and without MACsec.

Replace Figure 11-4 with the following figure and change the.title as follows:

L Network Mgt L Network Mgt
________ Uncontrolled - - —-—-—- Uncontrolled
[~ ————————— | Port attached [———————————— | Port attached
I Spanning Tree Entity I clienfsdhc. PAE I Spanning Tree Entity | clients inc. PAE
LLC LLC LLC LLC
LS 196k S SS4... ...
/o MAC Relay D. &, MAC Relay %
Entity N v?l S Entity éooq’
802.1Q 802.1Q RN, Ny 19
Clat Clal o e
agusse Zu;e MACsec \ /" MACsec
IS — S —— et IS 1S
802.1AC 802.1AC 802.1AC 802.1AC

IS F'Inseeure Service (ISS)
88 =.Secure Service (ISS)

Figure 11-4—MACsec in antEEE-802-4D VLAN-unaware MAC Bridge
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Change the title of Figure 11-5 as follows:

' Uncontrolled Port
Higher Layer attached Higher

Entities Layer Entities
- = | SN
|mme | | =y |
MAGC Relay L= L~

Entity ¢ }

— (ISS) —————— (IS§)
Bridge Port Transmit & Receive
———(Secure ISS) (

Insecure I1SS)
MACsec (SecY & KaY) —‘
(ISS)

LAN MAC

Figure 11-5— {EEE-802-14D VLAN-unaware MAC Bridge Port with MACsec

11.4 MACsec in VLAN-aware Bridges

Replace Figure 11-6 with the following figure:

LLC LLC LLC| |LLC ‘ LLC| [LLC
-.-IS IS- ---------- - IS o & .-—IS
_ MAC Relay @ No) MAC Relay o
Entity LS Od,@ Entity 9 o s
802.1Q 802.1Q ONE S
Clauses Clauses 5 Qv
M Lo MA
8.5, 6.7 8.5 6.7 ACsee N\~ | | &/ MACsec
IS S — . oiiint. IS IS
802.1AC 802.1AC 802.1AC 802.1AC

Figure 11-6—Addition’of MAC Security to a VLAN-aware MAC Bridge

11.8 MACsec and multi-access LANs
Change 11.8 as follows:

MACsec can be{used to support the equivalent of multiple LANs from one station to each of a number of
others using, the service provided by a single LAN. Each station that connects to more than one of the
multiple IJANSs does so by using a distinct SecY for each of those connections. MACsec frames for each of
the multiple LANs are distinguished from frames for the others by the SCI of the originating SecY. Fhe
Seesforany givenstation-each-have-an-SCI If a station has more than one SecY, the SCIs for each SecY’s
mansmit SC or SCs are based on the MAC Address allocated to that station but use a different Port Identifier
component (9.9). Figure 11-15 shows one station (A in the figure) with two connections, one to each of two
others (B, C).

Frames transmitted by each SecY’s Uncontrolled Port can include a SecTAG, with the an same SCI value

used by the SecY’s Controlled Port. These frames are distinguished by setting the E bit in the SecTAG TCI
True and the C bit False, and are discarded by the frame verification process for the Controlled Port (10.6).
The connectivity between Uncontrolled Ports using the SecTAG thus matches the secure connectivity
provided between the corresponding Controlled Ports. The protocol entities attached to the SecY’s
Uncontrolled Port add and remove this SecTAG as required.
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NOTE—Frames including a SecTAG and E bit True and C bit False were not used by any standard protocol at the time
of the development of the IEEE Std 802.1AEcg amendment to this standard, but this normative provision remains for

possible future use by protocols that need to associate Uncontrolled Port frames with individual SClIs.

Frames transmitted through a SecY’s Uncontrolled Port to a multi-access LAN can omit the SecTAG,

plUVidCL‘l Lilal. Ulli)’ UIIC bidiwuiuuai ullibdbl Luuuuuuiuuiuu ib SUpPpPOUI I.CL‘I bClWCCll dlly pail Uf blaLiUllb‘ TIIC
recipient uses the source address of the frame to identify the peer SecY.

Each multi-access capable station also supports an Uncontrolled Port (shown to the left in station A in
Figure 11-15) that allows arbitrary frames to be transmitted on the LAN and received, if they are nét
MACsec frames, by any of the systems. These Uncontrolled Ports support the protocols required to discever
peer multi-access capable systems and to associate SCIs (and hence SecY's and KaYs) with each conneetion.
The entities that operate such discovery and association protocols in stations, such as station A, that are
capable of supporting multiple SecY's on a single LAN, are typically capable of instantiating-some number
of SecY's and associated entities on demand. The Controlled Ports thus provided to higher;tayer entities can
be transient and are referred to as “virtual Ports”.

Where a protocol entity for each SecY’s Uncontrolled Port transmits frames without a/SecTAG, it is possible
for there to be no externally observable difference between the operation of entitics attached to those ports
and of an equivalent entity or entities attached to the Uncontrolled Port for the station as a whole. Whether to
emphasize common functions or peer relationships is a choice for each protocol’s specification.

Figure 11-16 shows part of an interface stack for a multi-access capfable system. The “Y’ function can simply
copy all indications from its lower service access point to all upper access points, and any request from an
upper service access point to the lower access point. Each Ka¥. and SecY will discard indications for SCIs
that do not match one of their receive SCs. Alternatively, the Y’ function can selectively deliver indications
for known SCIs to the appropriate SecY, as instructed by the higher-layer entity responsible for virtual port
creation and its association. Its detailed specificatipn is’determined by the specification of that entity.

The connectivity provided by a multi-accesS<LAN depends on the security provided and can change as
security is deployed, enabled, or disabled. Beeause this can lead to difficulties in the management of bridged
networks, multi-access LANs should not'b€ used to support LANs with two or more attached bridges. They
are appropriate for the attachment ofrend stations or hosts at the periphery of the network.

Replace Figure 11-15 with'the following figure:

Station A Station B Station C
| IPAEI'S ge:ur:.::::::::::::::::::::::::::::,‘ge:u;*{pAEI
nsecure | N N
Service — —>Secu|;>| PAEI
Service

Uetdly [
Port_(

'Y’ function

’)-- ISS

‘.\
S
G
»
»

q
/ LAN 7

Figure 11-15—An example multi-access LAN
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Change the title of Clause 13 as follows:

13. Managementprotocel MAC Security Entity MIB

13.1 Introduction

Change the text of 13.1 as follows:

Management Information Base (MIB) for managing the operation of a MAC Security Entity (SecY), based

on the specifications contained in Clause 10 and Clause 11. This clause includes a MIB module that is
compliant to SMIv2.

13.4 Security considerations
Change the text of the first four paragraphs and accompanying list iteins in 13.1 as follows:

There are a number of management objects defined in this MIB medul¢ with a MAX-ACCESS clause of
read-write and/or read-create. Sueh All such objects may-be-eensidered are sensitive or vulnerable in some
network environments. The support for SET operations insa‘usion-secure environment without proper
protection can have a negative effect on network operations)*These are the tables and objects and their
sensitivity/vulnerability:

a) secylfTable, secylfCipherTable, secylffCTable, and secylfAPTable contains system-level
information for each interface supported by the MAC security entity. SET access to this these tables
by unauthorized persons can disablé¢ the MAC security protection functions, block network
connectivity, and impact network \performance. Examination—ofthis—tablein—comparisen—with A
comparison of the secylfTable.and the IF-MIB can identify which ports are not protected by the a
MAC security entity.

b) secyRxSANextPN (deprecated) in secyRxSATable provides the capability to change the replay
protection window. SETyaccess to this object by unauthorized persons can affect the MACsec replay
protection function, block network connectivity, and impact network performance.

Some of the readablé“objects in this MIB module (i.e., objects with a MAX-ACCESS other than not-
accessible) may=heeconsidered are sensitive or vulnerable in some network environments. It is thus
important to contfol even GET and/or NOTIFY access to these objects and pessible to even encrypt the
values of these objects when sending them over the network via SNMP.

The MIB module provides statistics from the interface level (SecY) to each secure association (SA). These
statistics provide information for the diagnosis or debugging of the migration from a non-secure
énvironment to a secure environment and can be used to observe the activities of MACsec operation. This
information is useful for security monitoring by authorized personnel, but is also potentially useful to
attackers so sheuld need to be protected against unauthorized access.

I'hese are the tables and objects and their sensitivity/vulnerability:

¢) secyTSATable (and secyTxSATable, deprecated) provides information oneesntrels each transmitting
SA. secyTxSAConfidentiality exposes whether confidentiality is supported or not for the SA. This
information could help an attacker focus their attacks on traffic without confidentiality protection.
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d) secyRxSATable contains information about receiving SAs. secyRxSANextPN isparameters used in
replay protection to determine which frames should be discarded. Read access to these related
parameters could allow an attacker to know the PN range that an attempted replay must fall within.

e) secyCipherSuiteTable provides information about the capabilities of the cipher suites supported by
the implementation. Access to this information could allow an attacker to focus their attacks on

1mplementat10ns with specific mpher suites and spec1ﬁc weaknesses—e—g—ﬂqese—fh&t—l—aek

f) secnySAStatsTable (deprecated) and secnySCStatsTable contain statistics for each receiving SA
and each receiving SC. Read access could allow an attacker to compare these statistics with
Figure 10-5 to determine which aspect of their attack failed, and to modify their attack until‘a
different counter is incremented, indicating that they have succeeded in meeting a particular
requirement.

g) secyStatsTable contains statistics about the MAC security entity. This information is SecY interface-
level statistics information, and also read access to this information can help an attackey'determine if
a system might be vulnerable.

h) The global parameters secylfMaxPeerSCs, secylfRxMaxKeys, and secylfTxMaxKeys might be
used by an attacker when attempting to overload the system capabilities to cause a denial of service
attack.

13.5 Structure of the MIB module

Change 13.5 as follows:

A single MIB module is defined in this clau§eMWithin the MIB module, each SecY is identified by the
Interfacelndex used by the Interfaces MIB\N 3:3.2, Figure 13-1) for the Controlled Port sublayer interface.
This facilitates identification of the Sec¥\when investigating an interface stack, and discovery of the other
entities (via the Interfaces MIB) that atéjrelated to a particular SecY, including the associated PAE.

Insert the following text afterthe initial paragraph of 13.5:

At the top level, the MIB module identifies MIB notifications, MIB objects, and MIB conformance
information, though no notifications are defined. Figure 13-1 illustrates the structure of the MIB module, as
described in this clatse.

NOTE 1—MIB conformance is represented by objects, with an initial OID (object identifier) of secyMIBConformance,
but in this MIB description the term MIB objects refers specifically to objects with an initial OID of secyMIBODbjects.

MIB objects are arranged in a number of tables (in MIB terms a SEQUENCE OF entries) with each entry in
thestable comprising an number of basic objects (in MIB terms a SEQUENCE OF objects such as truth
Values, integers, text strings). MIB objects are further classified into management and statistics objects.

The entries in each of the management object tables are indexed in one of the following ways:

a) By the interiace index, i1 the objects in cach entry are Tor the SecyY identilied by that index)

b) By the interface index and SCI, if the objects are for an SCI used by the SecY

c) By the interface index, SCI, and AN, if the objects are for an SA used by the SecY

d) By a cipher suite index, defined in the module, for information specific to a given cipher suite but
applicable to all SecY's in the system
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e) By acipher suite index and SCI, for cipher suite information for a given SecY

Insert a new Figure 13-1 as follows:

| ieee8021SecyMIB |

{secyMIBNotifications |

—| secyMIBObjects |

I
| secyMgtMIBObjects | | secyStatsMIBObjects

—| secylfTable (per secy)

—| secylfCipherTable? (per secv)
—| secylfTCTable? (per secy)
—| secylfAPTable? er secv)
—| secyTxSCTable" (per secy) —| secyTxSCStatsTable(per secy) |

| —| secyStatsTable (per Secy)

|

|

|

|
—| secyTSCTabIe2 (per SecY, per tx SC) | —| secyTSCStatsTabIez(per SecY, per tx SC) |

|

|

|

|

|

—| secyTxSATabIe1 (per SecY, per tx SA) —| secyTxSAStatsTabIe1(per SecY, per tx SA) |

secyTSATabIe2 (per SecY, per tx SC.SA)

_| secnySCTabIe (per SecY, per rx SC)
_| secnySATabIe (per SecY, per rx SC.SA)
—| secyCipherSuiteTable (system-wide)

—| secnySCStatSTabIe (per SecY, per rx SC) |
—| secnySAStatsTabIe1(per SecY, per rxSC.SA) |

Groups (and their objects) only in secyMIBCompliance (deprecated) are
| superscripted', those only in secyMIBTcCompliance are superscripted?.

—{ secyMIBCompliance’ |

—| secyMIBConformance

|
| secyMIBGroups | | secyMIBCompliances |——| secyMIBTcCompliance® |

—| secyStatsGroup'

—| secylfCtriGroup' |
_| secylfStatsGroup? |
|
|

—| secylfGroup?
—| secyIfCipherGroup2
—| seoylfTCGroup’

—secylfAPGroup’
——| secyTxSCGroup' —| secyTxSCStatsGroup' |

—| secyCipherSuiteGroup1

— secyCipherinfoGroup®

— secyTxSAGroup' ——| secyTxSAStatsGroup' |
—{ secyTSAGroup®
—! secyRxSCGroup'
— secyRSCGroup®

— secyRxSCStatsGroup’ |
—| secyRSCStatsGroup” |

—| secyRxSAGroup'
—{ secyRSAGroup®

—| secyRxSAStatsGroup' |

|
|
|
|
|
|
—| secyTSCGroup® | —| secyTSCStatsGroup” |
|
|
|
|
|
|

Figure 13-1—Secy MIB structure
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Each of the statistics object table entries augments a particular management object table entry, effectively
using the same index. The per SecY, per SC, and per SA management tables for Controlled Port transmission
and reception are summarized in Table 13-1 and Table 13-2, and the corresponding statistics tables in
Table 13-3. Management tables for system-wide and per SecY Cipher Suite information are summarized in
Table 13-4.

The MIB conformance objects are organized into compliance statements and conformance groups.

The compliance statement (secyMIBCompliance) for the original revision of this MIB module, published in
IEEE Std 802.1AE-2006, mandated implementation of each of the groups specified in that revision, arid
each of the management object tables and statistics object tables specified has a corresponding group“that
includes all the objects for each entry in the table, though read-only access is permitted for a number of
objects. This compliance statement and some of the tables have now been deprecated, and implémentation
of all the tables and objects it specifies is no longer a requirement of this standard for a confermance claim
of network management MIB support. Implementations may continue to support this original compliance
statement to support interoperability, either as an additional or as the only supported coffipliance statement,
but it is expected to become obsolete in some future revision.

The current revision of this MIB module adds support for multiple traffic classes (with a complementary
reduction in per SC statistics collection) and extended packet number réporting, with an additional
compliance statement (secyMIBTcCompliance) and new conformance’greups for additional tables. An
implementation of a SecY for which support of network management using the MIB module is claimed
should support secyMIBTcCompliance. An implementation that"deés not require multiple traffic class
support can still benefit from reduced statistics collection and fienithe resolution of minor inconsistencies
with the normative text elsewhere in the standard (which takes precedence).

NOTE 2—Annex G provides additional information on the management and MIB revisions.
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Delete existing Table 13-1 and Table 13-2.
Insert a new Table 13-1 as follows:

Table 13-1—Controlled Port service management

Farirbe Sobedonterobteetr————— Lanre M5 poferenecmd-detintton
secylfTable secylflnterfacelndex Aligned with [F-MIB Interfacelndex (10.1)
secylfEntry secyIf’SCI2 Generation.sci (7.1.2, 8.2.1, 10.7.1)
[secylfInterfacelndex] |secylfMaxPeerSCs Verification.maxReceiveChannels (10.7.7)
secylfRxMaxKeys Verification.maxReceiveKeys (10.7.7)
secylfCtrlGroup la secylfTxMaxKeys Generation.maxTransmitKeys (10.7.16)
secyIfGroup2 secylfProtectFramesEnable Generation.protectFrames (10.7.17, Fig 10-4)
secylfValidateFrames Verification.validateFrames (10.7.8, Fig 10-5)
secylfReplayProtectEnable Verification.replayProtect (10.7.8, Fig 10-5)
secylfReplayProtectWindow Verification.replayWindow (10.7.8, Fig 10-5)
secylfCurrentCipherSuite CurrentCipherSuite.ciphersuite (10.7.25)
secylfAdminPt2PtMAC controlledPort.adminPointToPointMAC (6.5, 10.7.4)
secylfOperPt2PtMAC controlledPort.operPointToPointMA€ (6.5, 10.7.4)
secylflncludeSCIEnable Generation.alwaysIncludeSCI (10:5.3,10.7.17)
secylfUseESEnable Generation.useES (10.5.3,10.7.17)
secylfUseSCBEnable Generation.useSCB (10.5:3;.10.7.17)
secylfIncludingSCI? Generation.includingSCK{0.5.3, 10.7.17, Fig 10-4)
secylfMaxTSCs? Generation.max TrafismitChannels (10.7.16)
secyIfCipherTable2 secyIfCipherImplemented2b implementedCipherSuites (10.7.26)
secyIfCipherEntly2 secyIfCipherEnableUse2 CipherSuiteCentrol.enableUse (10.7.26)

[secylfInterfacelndex, secyIfCipherRqunﬁdentiality2 CipherSuiteGontrol.requireConfidentiality (10.7.26)
secyCipherSuiteIndex]

secylfCipherGroup2

secylfTCTable? secylfTCUserPriority” Generation.userpri (10.5.1, 10.7.17)
secylfT CEntry2 secyIfT CTrafficClass? TrafficClass.trafficClass (10.5.1, 10.7.17)
[secylfInterfacelndex,
secyTCUserPriorityz]

secyTCGroup2

secyIfAPTablf:2 secyIfAPUserPCP2 Generation.userpcp (10.5, 10.7.17)
secyAPEntry2 secyIfAPAccessPCP2 AccessPriority.accessPCP (10.5, 10.7.17)
[secylfInterfacelndex,
secyAPUserPCP?]

secyIfAPGroup2

Tables, table entries, groupsvand objects that appear only in secyMIBCompliance (deprecated) are superscriptedl, and those that appear
only in secy TeMIBComphiance (recommended) are superscripted”. Those that are used in both are not superscripted.

OIf the CipherSuite reférenced by secyCipherSuiteIndex is not implemented for the SecY identified by the secylflnterfacelndex, the
corresponding instance of this object is not required, if it is present secyCipherSuiteAvailable (read-only) and secyCipherSuiteEnable
(normally redd-write) will be False and not writable.
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Insert a new Table 13-2 as follows:

Table 13-2—Transmit and receive SC management

Table Table Entry objects Figure 10-5 reference and definition
chy lAO\/ 1au1€la DC\«_)’ IAO\/II 11auSluu.o\/ bbl \ I 1 ﬁ, IC F 1
secyTxSCEntry secyTxSCState! TransmitSC.transmitting (10. 7 21,10.7.23)
[secylflnterfacelndex] secyTxSCEncodmgSAl TransmitSC.encodingSA (10.5.1, 10.7.21)
secyTxSCEncrphermgSAl deprecated (10.5.4)
secyTxSCGroup1 secyTxSCCreatedTlme1 TransmitSC.createdTime (10.7.21)
secyTxSCStartedT1me TransmitSC.startedTime (10.7.21)
secy TxSCStoppedTime! TransmitSC.stoppedTime (10.7.21)
secyTSCTable secyTSCI2 TransmitSC.sci (7.1.2, 10.7.17, 10.7.20)
secyTSCEntry secyTSCState TransmitSC.transmitting (10.7.21,10.7:23)
[secylfInterfacelndex, secyTSCEncodmgSA2 TransmitSC.encodingSA (10.5.15:\0:7.21)
secyTSCI] secyTSCCreatedTrme TransmitSC.createdTime (10.7.21)
secyTSCStartedTlme2 TransmitSC.startedTime (40.7:21)
secyTSCGroup2 secyTSCStoppedTlme TransmitSC.stopped Timex(1'0.7.21)
secyTXSATable secyTxSA1 TransmitSC.txa (10:7.22)
secyTxSAEntry secyTxSAState TransmitSA.inUge\(10.7.23)
[secylfInterfacelndex, secyTx SANextPN! TransmitSA . nextPN (10.5, 10.7.23)
secyTxSA] secy TxSAConfidentiality' TransmitSA.Gonfidentiality (10.7.23)
secyTxSASAKUnchanged deprecatéd
secyTxSAGroup1 secyTxSACreatedTime TransmitS'A.createdTime (10.7.23)
secyTxSAStartedTime TranSmitSA.startedTime (10.7.23)
secy TxSAStoppedTime TransmitSA.stoppedTime (10.7.23)
secyTSATable secyTSA2 AransmitSC.txa (10.7.22)
secyTSAEntry secyTSAState TransmitSA.inUse (10.7.23)
[secylfInterfacelndex, se(:yTSANextXPN2 TransmitSA.nextPN (10.5, 10.7.23)
secyTSCI, secyT SAConﬁdentlahty TransmitSA.confidentiality (10.7.23)
secyTSA] secyTSACreated Time? TransmitSA.createdTime (10.7.23)
secyTSAStar*tedTlme2 TransmitSA.startedTime (10.7.23)
secyTSAGroup2 secyTSAStoppedTlme TransmitSA.stoppedTime (10.7.23)
secyTSAKeyIdentlﬁer2 TransmitSA.keyldentifier (10.7.23)
secyTSASSCI TransmitSA.ssci (10.7.23)
secyRxSCTable secyRxSCI ReceiveSC.sci (10.7.11)
secyRxSCEntry secyRxSCState ReceiveSC.receiving (10.7.12, 10.7.14,
[secylflnterfacelndex, 10.7.15)
secyRxSCI] secnySCCurrentSA1 deprecated
sécyRxSCCreatedTime ReceiveSC.createdTime (10.7.12)
secnySCGroup secyRxSCStartedTime ReceiveSC.startedTime (10.7.12)
secyRcSCGroup secyRxSCStoppedTime ReceiveSC.stoppedTime (10.7.12)
secyRxSATable secyRxSA ReceiveSC.rxa (10.7.13)
secyRxSAEntry secyRxSAState ReceiveSA.inUse (10.7.14)
[secylfInterfacelhdex, secyRxSANextPN! deprecated
secyRxSCI; secnySANextXPN2 ReceiveSA.nextPN (10.7.14)
secyRxSAY secnySALowestXPN2 ReceiveSA.lowestPN (10.6.2, 10.6.4,
10.6.5, 10.7.14, Fig 10-5)
secnySAGroup ! secnySASAKUnchanged1 deprecated
8ecyRSAGroup secyRxSACreatedTime ReceiveSA.createdTime (10.7.14)
secyRxSAStartedTime ReceiveSA . startedTime (10.7.14)
secyRxSAStoppedTime ReceiveSA. stoppedTime (10.7.14)
secnySAKeyIdentrﬁer2 ReceiveSA keyldentifier (10.7.14)
secnySASSCI ReceiveSA.ssci (10.7.14)

Tables, table entrles groups and objects that appear only in secyMlBComplrance (deprecated) are superscrrpted1 and those that

aAppcar onty 1 sc
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Insert a new Table 13-3 as follows:

Table 13-3—Transmit and receive statistics

Table Table Entry objects Figure 10-5 reference and definition
DU\«_)’ SLQLDT(I‘U}U DCb_y SlaleAUllLasstP}\LD GUIICIaliUll.OuLPl\lDUllLﬂ.sst \110.7. 1 8, rié 10'4}
secyStatsEntry secyStatsTxTooLongPkts Generation.OutPktsTooLong (10.7.18, Fig 10-4)
augments secyStatsRxUntaggedPkts Verification.InPktsUntagged (10.7.18, Fig 10-4)
secylfEntry secyStatsRxNoTagPkts Verification.InPktsNoTag (10.7.9, Fig 10-5)
secyStatsRxBadTagPkts Verification.InPktsBadTag (10.7.9, Fig 10-5)
secyStatsGroup secyStatstUnknownSClPkts deprecated
secyIfStatsGroup secyStatstNoSCIPkts deprecated
secyClpherStatsGroup secyStatsRXOverrunPkts Verification.InPktsOverrun (10.7.9, Fig 10-5)
secyStatstNoSAPkts Verification. InPktsNoSA (10.7.9, Fig 10-5)
secyStatstNoSAErrorPkts Verification.InPktsNoSAError(10.7.9, Fig 10:-5)
secyStatsTxOctetsProtected Generation.OutOctetsProtected (10.7.9+Fig)10-4)
secyStatsTxOctetsEncrypted Generation.OutsOctetsEncrypted (10.7.94/Fig 10-4)
secyStatstOctetsValldated Verification.InOctetsValidated (1Q.63¢Fig 10-5)
secyStatstOctetsDecrypted2 Verification.InOctetsValidated ¢10¢6.3, Fig 10-5)
secyTxSCStatsTable! secy TxSCStatsProtectedPkts ! TransmitSC.OutPktsProtected (10.7.18, Fig 10-4)
secyTxSCStatsEntry secyTxSCStatsEncryptedets TransmitSC.OutPktsEnerypted (10.7.18, Fig 10-4)
augments secy TxSCStatsOctetsProtected! deprecated
secy TxSCEntry secyTxSCStatsOctetsEncrypted deprecated
secyTxSCStatsGroup
secyTSCStatsTable secyTSCStatsProtectedets TransmitSC:QutPktsProtected (10.7.18, Fig 10-4)
secyTSCStatsEntry” | secy TSCStatsEncryptedPkts? TransmitSC,OutPktsEncrypted (10.7.18, Fig 10-4)
augments
secy TSCEntry
secyTSCStatsGroup
secyTxSAStatsTable secyTxSAStatsProtectedets deprecated
secyTxSAStatsEntryl secyTxSAStatsEncryptedets deprecated
augments
secyTxSAEntry
secyTxSAStatsGroup
secyRxSCStatsTable secnySCStatsUnusedSAPkts deprecated
secyRxSCStatsEntry secnySCStatsNoUsmgSAPkts deprecated
augments secyRxSCStatsLatePkts ReceiveSC.InPktsLate (10.7.9, Fig 10-5)
secyRxSCEntry secyRxSCStatsNotValidPkts ReceiveSC.InPktsNotValid (10.7.9, Fig 10-5)
secyRxSE€StatsInvalidPkts ReceiveSC.InPktsInvalid (10.7.9, Fig 10-5)
secyRxSCStatsGrou ! secyR&SCStatsDelayedPkts ReceiveSC.InPktsDelayed (10.7.9, Fig 10-5)
secyRSCStatsGroup secyRxSCStatsUncheckedPkts ReceiveSC.InPktsUnchecked (10.7.9, Fig 10-5)
secyRxSCStatsOKPkts ReceiveSC.InPktsOK(10.7.9, Fig 10-5)
secnySCStatsOctetsVahdatedl deprecated
secnySCStatsOctetsDecrypted1 deprecated
secnySAStatsTable] secnySAStatsUnusedSAPkts deprecated
secyRxSAStatsEntry secyRXSAStatsNotUsmgSAPkts deprecated
augments secnySAStatsNotVathkts deprecated
secyRxSAEntry secyRXSAStatsInvathkts deprecated
secnySAStatsGroup secnySAStatsOKPkts deprecated

4Tables, table entries, groups and objects that appear on 31 in secyMIBCompliance (deprecated) are superscripted], and those only in
s¢cyTcMIBCompliance (recommended) are superscripted”. Those that are used in both are not superscripted.
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Insert a new Table 13-4 as follows:

Table 13-4—Cipher Suite information

Table Table Entry Objects Figure 10-5 reference and definition
Table Entry
|Index|
secyCipherSuiteTable secyCipherSuitelndex
secyCipherSuiteEntry secyCipherSuiteld CipherSuite.identifier (10.7.25, Table 14-1)
[secyCipherSuiteIndex] secyCipherSuiteName CipherSuite.name (10.7.25, Table 14-1)
secyCipherSuiteCapability CipherSuite.integrityProtection,
secyCipherSuiteGroup' confidentialityProtection (10.7.25)
secyCipherInfoGroup secyCipherSuiteProtection’ deprecated
secyCipherSuiteProtectionOffset1 deprecated
secyCipherSuiteDatalengthChange | CipherSuite.changesDataLength (10.7:25)
secyCipherSuitelCVLength CipherSuite.ICVIength (10.7.29)
secyCipherSuiteRowStatus' deprecated

Change the title of 13.6 as follows:

13.6 Befinitionsfor-MAC Security Entity (SecY) MIB definitions

Delete the entire text of the MIB definition in 13.6, following the introductory sentence, and
insert the following text:

—— KR A A A A A A A A A A A A A A A IR AR A I A A A A A A A A A A AR KAXT A A A A A A A A A A AR A A A AR AR h kK, k

-- IEEE8021-SECY-MIB

-— Definitions of managed objects<{gupporting IEEE 802.1AE MACsec.

e AR AR A A A A A A AR A A AR AR A A A A KA A A A A MIARRAA A A AR A A A A A A XA A AR A AR R A A A A AKX kK

IEEE8021-SECY-MIB DEFINITIONS\: := BEGIN

IMPORTS
MODULE-IDENTITY, OBJECT-TYPE, Unsigned32, Integer32, Counter32,
Counteroc4
FROM.3NMPv2-SMI
TEXTUAL=CONVENTION, RowPointer, TimeStamp, TruthValue, RowStatus
FROM” SNMPv2-TC
SnmpAdminString
FROM SNMP-FRAMEWORK-MIB
MODULE-COMPLIANCE, OBJECT-GROUP
FROM SNMPv2-CONF
InterfacelIndex, ifCounterDiscontinuityGroup
FROM IF-MIB

’

ieee8021SecyMIB MODULE-IDENTITY

LAST-UPDATED "201605102049z"

URGANLIZATIUN IEEE oUZ. 1 WOIKng GLOouUp

CONTACT-INFO "http:/grouper.ieee.org/groups/8021/index.html"
DESCRIPTION

"The MAC security entity (SecY) MIB module. A SecY is a protocol
shim providing MAC Security (MACsec) in an interface stack.
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Each SecY transmits MACsec protected frames on one or more

Secure Channels (SCs) to each of the other SecYs attached to the
same LAN and participating in the same Secure Connectivity
Association (CA). The CA is a security relationship, that is
established and maintained by key agreement protocols and supported
by MACsec to provide full connectivity between its participants.

Each SC provides unidirectional point to multipoint connectivity
from one participant to all the others and is supported by a
succession of similarly point to multipoint Secure Associations
(SAs) . The Secure Association Key (SAK) used to protect frames is
changed as an SA is replaced by its (overlapping) successor so
fresh keys can be used without disrupting a long lived SC and CA.

Two different upper interfaces, a Controlled Port (for frames
protected by MACsec, providing an instance of the secure MAC
service) and an Uncontrolled Port (for frames not requiring
protection, like the key agreement frames used to establish the

CA and distribute keys) are associated with a SecY shifw/,For each
instance of a SecY two ifTable rows (one for each interface) run on
top of an ifTable row representing the 'Common Port' ,interface,
such as a row with 1ifType ='ethernetCsmacd(6)'.

Uncontréfled Port Interface
(LfEntey = k, ifType =
magSacUncontrolledIF (232))

Controlled Port Interface
(ifEntry = J,1ifType =
macSecControlledIF (231))

Physical Inter{face
(ifEntry =45)
(1fType = ethefnetCsmacd(6))

Example MACsec Interface_Stack. i, j, k are ifIndexes each
indicating a row in the~4difiTable.

REVISION "20160510204 9&"
DESCRIPTION
"Updated by the IEEE Stid 802.1AEcg amendment. Object DESCRIPTIONs
and references aligned with text of the standard (including prior
amendments) . IEEEW802.1AEcg Annex G details changes.
The initial veré4on of this ieee8021SecyMIB used the object
name prefix 'secy' rather than 'ieee802lsecy' (recommended by
RFC 4181). The 'secy' prefix has been retained in this revision for
for backwards compatbility and internal consistency."

REVISIQN "2006011000002z"

DESCRLPTION "Initial version of this MIB in IEEE 802.1AE-2006"

c:= Y 1Iso (1) std(0) 1is08802(8802) ieeeB802dotl (1)
ieeeB802dotlmibs (1) 3 }

segyMIBNotifications OBJECT IDENTIFIER ::= { ieee8021SecyMIB 0 }
gecyMIBObjects OBJECT IDENTIFIER ::= { ieee8021SecyMIB 1 }
secyMIBConformance OBJECT IDENTIFIER ::= { ieee8021SecyMIB 2 }

== TeXTtlUal Tonventilions

SecySCI ::= TEXTUAL-CONVENTION
STATUS current
DESCRIPTION
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"Textual convention for a Secure Channel Identifier (SCI).

Each SC is identified by an SCI comprising a 48-bit MAC Address,
allocated to the transmitting system and a 16-bit Port Identifier."
REFERENCE "IEEE 802.1AE Clause 7.1.2 and figure 7.7"

SYNTAX OCTET STRING (SIZE (8))

SecyAN ::= TEXTUAL-CONVENTION
DISPLAY-HINT "d"
STATUS current
DESCRIPTION
"Textual convention for an Association Number (AN).

Each SC is comprised of a succession of SAs, each with a diffekxé&nt
SAK, identified by a Secure Association Identifier (SAI) comprising
an SCI concatenated with a two-bit AN. The SAI is unique for' SAs
used by SecY¥s participating in a given CA at any instant.'
REFERENCE "IEEE 802.1AE Clause 7.1.3, Figure 7.7"
SYNTAX Unsigned32 (0..3)

secyMgmtMIBObjects OBJECT IDENTIFIER ::= { secyMIBObjegts,1l }

secyStatsMIBObjects OBJECT IDENTIFIER ::= { secyMIBORjEcts 2 }

-—- SecY Interface Management Table

secyIfTable OBJECT-TYPE
SYNTAX SEQUENCE OF SecyIfEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION

"A table with an entry for ealfi service interface in this system
with MAC Security capability,) i.e. for each SecY.

The configured value of Wwritable objects in each table entry
shall be stored in persistent memory and remain unchanged across
a re-initialization &fi the system's management entity."
REFERENCE "IEEE 802%MAE Clause 10.7, Table 13-1"
::= { secyMgmtMIBOkjects 1 }

secyIlfEntry OBJECT-TYPE
SYNTAX SeEcyIfEntry
MAX-ACCESS, ( not-accessible
STATUS current
DESCRIRTION

"A table“entry with service information for a particular SecY."
INDEX { secyIfInterfacelndex }
=N\ secyIfTable 1 }

SeeyHEntry ::= SEQUENCE ({

secylfInterfacelIndex Interfacelndex,
secyIfMaxPeerSCs Unsigned32,
secyIfRxMaxKeys Unsigned32,
secylfTxMaxKeys Unsigned32,
secylfProtectFramesEnable TruthValue,
secylfValidateFrames INTEGER,
SECYIIREpIayPTOCECTtENAanie TTrothvaliue,
secyIfReplayProtectWindow Unsigned32,
secyIfCurrentCipherSuite Unsigned32,
secyIfAdminPt2PtMAC INTEGER,
secylfOperPt2PtMAC TruthValue,
secylfIncludeSCIEnable TruthValue,
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secylfUseESEnable TruthValue,
secyIlfUseSCBEnable TruthValue,
secyIfSCI SecySCI, -- 802.1AEcg
secyIfIncludingSCI TruthValue, -- 802.1AEcg
secyIfMaxTSCs Unsigned32 -- 802.1AEcg
)
secyIfInterfaceIndex OBJECT-TYPE
SYNTAX InterfacelIndex
MAX-ACCESS not-accessible
STATUS current

DESCRIPTION "An interface index, aligned with ifIndex in the
ifTable, pointing to the SecY's Controlled Port."
REFERENCE "IEEE 802.1AE Clause 10.1"
:= { secyIfEntry 1 }

secylfMaxPeerSCs OBJECT-TYPE
SYNTAX Unsigned32
UNITS "security connections"
MAX-ACCESS read-only
STATUS current
DESCRIPTION "The maximum number of peer SCs for thas SecY."
REFERENCE "IEEE 802.1AE Clause 10.7.7"

::= { secyIfEntry 2 }

secyIfRxMaxKeys OBJECT-TYPE
SYNTAX Unsigned32
UNITS "keys"
MAX-ACCESS read-only
STATUS current

DESCRIPTION "The maximum number of“Kgys in simultaneous use for
reception for this Secy."

REFERENCE "IEEE 802.1AE Claus€Jl0.7.7"

::= { secyIfEntry 3 }

secylfTxMaxKeys OBJECT-TYPE
SYNTAX Unsigned32
UNITS "keys"
MAX-ACCESS read-only
STATUS current

DESCRIPTION "The maximum number of keys in simultaneous use for
trandmission for this SecY."

REFERENCE "IEBE 802.1AE Clause 10.7.16"

::= { secyIlfEntry 4 }

secylfProtectEphamesEnable OBJECT-TYPE
SYNTAX TruthValue
MAX-ACCESS read-write
STATUS current
DEr'SCRIPTION
"Enables or disables protection of transmitted frames."
REFERENCE "IEEE 802.1AE Clause 10.7.17, Figure 10-3"

DEFVAL { true }
::= { secyIfEntry 5 }

secylfvValidateFrames OBJECT-TYPE
SYNTAX INTEGER {
disabled(1l),
Checrk(Z),
strict (3),
null (4) -- 802.1AEcg

}
MAX-ACCESS read-write
STATUS current
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DESCRIPTION
"Controls validation of received frames.
disabled(l) : disable validation, remove SecTAGs and ICVs (if
present) from received frames.
check (2) : enable validation, do not discard invalid frames.
strict (3) : enable validation and discard invalid frames.
null (4) : no processing, do not remove SecTAGs or ICVs."
REFERENCE "IEEE 802.1AE Clause 10.7.8, Figure 10-4"

DEFVAL { strict }
::= { secyIfEntry 6 }

secyIfReplayProtectEnable OBJECT-TYPE
SYNTAX TruthValue
MAX-ACCESS read-write
STATUS current
DESCRIPTION "Enables or disables replay protection."
REFERENCE "IEEE 802.1AE Clause 10.7.8, Figure 10-4"

DEFVAL { true }
::= { secylfEntry 7 }

secyIlfReplayProtectWindow OBJECT-TYPE
SYNTAX Unsigned32
UNITS "Packets"
MAX-ACCESS read-write
STATUS current
DESCRIPTION "The replay protection window  gtze."
REFERENCE "IEEE 802.1AE Clause 10.7.8/,"FPigure 10-4"

DEFVAL { O }
::= { secyIfEntry 8 }

secylfCurrentCipherSuite OBJECT-TYPE
SYNTAX Unsigned32
MAX-ACCESS read-write
STATUS current

DESCRIPTION "The Cipher Suilte currently used by this Secy,
identified hy*the secyCipherSuiteTable entry index.
Should be kegad-only if secyIfCipherTable implemented."

REFERENCE "IEEE 802 /(4AE Clause 10.7.25"

::= { secyIfEntry 9%}

secyIfAdminPt2PtMAC OBJECT-TYPE
SYNTAX INTEGER {
forceTrue (1),
forceFalse (2),
auto (3)
}
MAX-ACCESS read-write
STATUS current
DEr'SCRIPTION
"Conitrols the value of operPointToPointMAC (secyOperPt2PtMAC)
reported to the user(s) of this SecY's Controlled Port.

forceTrue (1) : operPointToPointMAC is True, regardless of the
configuration and status of the SecY.

forceFalse (2) : operPointToPointMAC is False, regardless of the
configuration and status of the SecY.

auto (3) : OperPointMAC is True if secyIfvalidateFrames is

STTrict and TECepLtion 15 LIOmM at MoSt ONE PEer SEecCy,
or if secylIfvalidateFrames is not strict and
operPointToPointMAC is True for the Common Port,
and is False otherwise."

REFERENCE "IEEE 802.1AE Clause 6.5, 10.7.4"

DEFVAL { auto }
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{ secyIfEntry 10 }

secyIlfOperPt2PtMAC
SYNTAX
MAX-ACCESS
STATUS

OBJECT-TYPE
TruthValue
read-only

current

DESCRIPTION
"Reflects the current service connectivity

to be assumed by the

user (s) of the SecY's Controlled Port.

true (1) connectivity is to at most one other system.
false (2) connectivity is to one or more other systems."
REFERENCE "IEEE 802.1AE Clause 6.5, 10.7.4"

{ secyIfEntry 11 }

secylfIncludeSCIEnable OBJECT-TYPE

SYNTAX TruthValue
MAX-ACCESS read-write
STATUS current

DESCRIPTION "Mandates inclusion of an explicit SCI in ,the SecTAG
when transmitting protected frames."

REFERENCE "IEEE 802.1AE Clause 10.5.3 alwaysInciuyeeSCI,

DEFVAL { false }

: { secyIfEntry 12 }

10.7.17"

secylfUseESEnable OBJECT-TYPE
SYNTAX TruthValue
MAX-ACCESS read-write
STATUS current
DESCRIPTION "Enables use of the ES bit'in the SecTAG when

transmitting protected frames."
REFERENCE "IEEE 802.1AE Clause ¢ 0.5.3 useES,
DEFVAL { false }
: { secyIfEntry 13 }

10.7.17"

secylfUseSCBEnable
SYNTAX
MAX-ACCESS
STATUS
DESCRIPTION

OBJECT-TYPE

TruthValue

read-write

current

"Enablesise of the SCB bit in the SecTAG when
transmitting protected frames."
REFERENCE "IEEE/802.1AE Clause 10.5.3 useSCB,
DEFVAL { false <~}

: { secyIfEntry 14 }

10.7.17"

secylfSCI OBJECT-TYPE
SYNTAX SecySCI
MAX-ACCESS read-only
STATUS current
DESCRIPTION "The SCI for the SecY's default traffic class."
REFERENCE "IEEE 802.1AE Clause 7.1.2, 10.7.1"

{ secyIfEntry 15 }

gecyIlfIncludingSCI OBJECT-TYPE
SYNTAX TruthValue
MAX-ACCESS read-only
STATUS current

DESCRIPTION "True 1if an explicit SCI is included in the SecTAG when

TransmittIing PrOCECLEd Lrames.

REFERENCE "IEEE 802.1AE Clause 10.5.3 includingSCI,
DEFVAL { false }

: { secyIfEntry 16 }

10.7.17"

secyIlfMaxTSCs OBJECT-TYPE
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SYNTAX Unsigned32

UNITS "security connections"

MAX-ACCESS read-only

STATUS current

DESCRIPTION "The maximum number of transmit SCs for this SecY."
REFERENCE "IEEE 802.1AF Clause 10.7.16"

::= { secyIfEntry 17 }

-- Tx SC Management Table : systems not supporting traffic class SCs

secyTxSCTable OBJECT-TYPE

SYNTAX SEQUENCE OF SecyTxSCEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION "A table with an entry for each SecY's transmit/SC."
REFERENCE "IEEE 802.1AE Clause 10.7.17, 10.7.20, Table<a3-2"
::= { secyMgmtMIBObjects 2 }
secyTxSCEntry OBJECT-TYPE
SYNTAX SecyTxSCEntry
MAX-ACCESS not-accessible
STATUS current

DESCRIPTION "An entry with transmit SC informdtion for a SecY."
INDEX { secyIfInterfacelIndex }
::= { secyTxSCTable 1 }

SecyTxSCEntry ::= SEQUENCE ({
secyTxSCI SecySCI,
secyTxSCState INTEGER,
secyTxSCEncodingSA RowPointef,
secyTxSCEncipheringSA RowPoint€r), -- deprecated
secyTxSCCreatedTime TimeStatp,
secyTxSCStartedTime TimeStamp,
secyTxSCStoppedTime TimeStamp

}

secyTxSCI OBJECT-TYRE
SYNTAX SecySCI
MAX-ACCESS read-only
STATUS currént
DESCRIPTION "The*'SCI for the SecY's transmit SC."
REFERENCE "TEEE 802.1AE Clause 7.1.2, 10.7.1"

:= { secyIxSCEntry 1 }

secyTxSCState OBJECT-TYPE
SYNTAX INTEGER {
inUse (1),
notInUse (2)
}
MAX-ACCESS read-only

STATUS current

DESCRIPTION "The transmitting state of the SecY's transmit SC.
inUse (1) : one or more SAs are in use.
notInUse(2) : no SAs are in use."

REFERENCE "IEEE 802.1AE Clause 10.7.21 transmitting, 10.7.23"

::= { secyTxSCEntry 2 }

secyTxSCEncodingSA OBJECT-TYPE

SYNTAX RowPointer

MAX-ACCESS read-only

STATUS current

DESCRIPTION
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"The SA currently used to encode the SecTAG for frames awaiting
transmission. The row pointer will point to an entry in the
secyTxSATable. If no such information is available, the value shall
be the OBJECT IDENTIFIER { O O }."
REFERENCE "IEEE 802.1AE Clause 10.5.1, 10.7.21"
:= { secyTxSCEntry 3 1}

secyTxSCEncipheringSA OBJECT-TYPE
SYNTAX RowPointer
MAX-ACCESS read-only
STATUS deprecated -- 802.1AEcg
DESCRIPTION

"The SA currently used to encipher frames for transmission.
The row pointer will point to an entry in the secyTxSATable.
If no such information is available, the value shall be the
OBJECT IDENTIFIER { O O }."

REFERENCE "IEEE 802.1AE Clause 10.5.4"

::= { secyTxSCEntry 4 }

secyTxSCCreatedTime OBJECT-TYPE
SYNTAX TimeStamp
MAX-ACCESS read-only
STATUS current
DESCRIPTION "The system time when this transmi€ting SC was created."
REFERENCE "IEEE 802.1AE Clause 10.7.21"
::= { secyTxSCEntry 5 }
secyTxSCStartedTime OBJECT-TYPE
SYNTAX TimeStamp
MAX-ACCESS read-only
STATUS current

DESCRIPTION "The system time wherk this transmitting SC last started
transmitting MACsed )frames."

REFERENCE "IEEE 802.1AE Clalige 10.7.21"

::= { secyTxSCEntry 6 }

secyTxSCStoppedTime OBJECTSTYPE
SYNTAX TimeStamp
MAX-ACCESS read-only
STATUS current

DESCRIPTION "The system time when this transmitting SC last stopped
trandmitting MACsec frames."

REFERENCE "IEBE 802.1AE Clause 10.7.21"

::= { secyTxSCEntry 7 }

-- Traffic (Class capable transmit SC Management Table : 802.1AEcg

secyTg€lable OBJECT-TYPE

SYNTAX SEQUENCE OF SecyTSCEntry

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION "A table of entries for each SecY's traffic class SCs."
REFERENCE "IEEE 802.1AE Clause 7.1.2, 10.7.17, 10.7.20"

::= { secyMgmtMIBObjects 10 }

secyTSCEntry OBJECT-TYPE

o YNTA o CYTOULENTT
MAX-ACCESS not-accessible
STATUS current

DESCRIPTION "An entry with transmit SC information for one of the
system's SecYs and one of its traffic classes."
INDEX { secylfInterfacelndex, secyTSCI }
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::= { secyTSCTable 1 }
SecyTSCEntry ::= SEQUENCE {
secyTSCI SecySCI,
secyTSCState INTEGER,
secyTSCEncodingSA RowPointer,
secyTSCCreatedTime TimeStamp,
secyTSCStartedTime TimeStamp,
secyTSCStoppedTime TimeStamp
}
secyTSCI OBJECT-TYPE
SYNTAX SecySCI
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION "The SCI for the transmit SC for this SecY and
traffic class."
REFERENCE "IEEE 802.1AE Clause 7.1.2, 10.7.17, 10.7.20%

::= { secyTSCEntry 1 }

secyTSCState OBJECT-TYPE
SYNTAX INTEGER {
inUse (1),
notInUse (2)
}
MAX-ACCESS read-only
STATUS current
DESCRIPTION

"The state of the transmit SC for thisNSécY and traffic class.

inUse (1) one or more SAs for'“the traffic class SC are in use.
notInUse (2) : no SAs for the traffic class SC are in use."
REFERENCE "IEEE 802.1AE ClausgJl0.7.20"

::= { secyTSCEntry 2 }

OBJECT-TYPE
RowPointer
read-only
current

secyTSCEncodingSA
SYNTAX
MAX-ACCESS
STATUS
DESCRIPTION
"The SA currently dsed to encode the SecTAG for frames awaiting
transmission. Thé row pointer will point to an entry in the
secyTxSATable ~X'f no such information is available, the value shall
be the OBJECT) IDENTIFIER { O O }."
REFERENCE "™IEEE 802.1AE Clause 10.5.1,
1= { secyTSCEntry 3 }

10.7.21"

secyTSCCreatédTime OBJECT-TYPE
SYNTAX TimeStamp
MAXSACCESS read-only
STATUS current
DESCRIPTION "The system time when this transmitting SC was created."

REFERENCE "IEEE 802.1AE Clause 10.7.21"
::= { secyTSCEntry 4 }

secyTSCStartedTime OBJECT-TYPE
SYNTAX TimeStamp
MAX-ACCESS read-only
STATUS CTUTTENT

DESCRIPTION "The system time when this transmitting SC last started
transmitting MACsec frames."

REFERENCE "IEEE 802.1AE Clause 10.7.21"

::= { secyTSCEntry 5 }
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secyTSCStoppedTime OBJECT-TYPE
SYNTAX TimeStamp
MAX-ACCESS read-only
STATUS current

DESCRIPTION "The system time when this transmitting SC last stopped
transmitting MACsec frames."

REFERENCE "IEEE 802.1AE Clause 10.7.21"
::= { secyTSCEntry 6 }

-- Tx SA Management Table : systems not supporting traffic class SCs

secyTxSATable OBJECT-TYPE

SYNTAX SEQUENCE OF SecyTxSAEntry
MAX-ACCESS not-accessible
STATUS current

DESCRIPTION "A table with an entry for each transmit SA €6r each of
the system's SecYs."

REFERENCE "IEEE 802.1AE Clause 10.7.22, Table 13-2"

::= { secyMgmtMIBObjects 3 }

secyTxSAEntry OBJECT-TYPE
SYNTAX SecyTxSAEntry
MAX-ACCESS not-accessible
STATUS current

DESCRIPTION "An entry for a transmit SA.Y
INDEX { secyIfInterfacelndex, secyTxSA ¥
::= { secyTxSATable 1 }

SecyTxSAEntry ::= SEQUENCE ({
secyTxSA SecyAN,
secyTxSAState INTEGER,
secyTxSANextPN UnSdgned32,
secyTxSAConfidentiality Txuthvalue,
secyTxSASAKUnchanged TruthValue, —-- deprecated
secyTxSACreatedTime TimeStamp,
secyTxSAStartedTime TimeStamp,
secyTxSAStoppedTime TimeStamp

}

secyTxSA OBJECT-TYBE
SYNTAX SeecyAN
MAX-ACCESS nOft-accessible
STATUS current
DESCRIPTIQN® "The association number (AN) for this transmit SA."
REFERENCE "IEEE 802.1AE Clause 10.7.22"

::= { .seCyTxSAEntry 1 }

secyTxSAState OBJECT-TYPE
SYNTAX INTEGER {
inUse (1)

14
notInUse (2)
}
MAX-ACCESS read-only
STATUS current
DESCRIPTION "The current status of the transmitting SA.

ThUST (I T NS SA S I usce.
notInUse (2) : this SA is not in use."
REFERENCE "IEEE 802.1AE Clause 10.7.22"

::= { secyTxSAEntry 2 }

secyTxSANextPN OBJECT-TYPE
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SYNTAX Unsigned32
MAX-ACCESS read-only
STATUS current
DESCRIPTION "The next packet number (PN) for this SA."
REFERENCE "IEEE 802.1AE Clause 10.5, 10.7.23"
:= { secyTxSAFEntry 3 }
secyTxSAConfidentiality OBJECT-TYPE
SYNTAX TruthValue
MAX-ACCESS read-only
STATUS current

DESCRIPTION "True 1f the SA provides confidentiality as well as
integrity for transmitted frames."
REFERENCE "IEEE 802.1AE Clause 10.7.23"
:= { secyTxSAEntry 4 }

secyTxSASAKUnchanged OBJECT-TYPE
SYNTAX TruthValue
MAX-ACCESS read-only
STATUS deprecated -- 802.1AEcg

DESCRIPTION "A reference to an SAK that is unchanged for the life
of the transmitting SA."

REFERENCE "IEEE 802.1AE Clause 10.7.22"

::= { secyTxSAEntry 5 }

secyTxSACreatedTime OBJECT-TYPE
SYNTAX TimeStamp
MAX-ACCESS read-only
STATUS current
DESCRIPTION "The system time when this'transmit SA was created."
REFERENCE "IEEE 802.1AE Clause 10<7.23"
::= { secyTxSAEntry 6 }
secyTxSAStartedTime OBJECT-TYPRE
SYNTAX TimeStamp
MAX-ACCESS read-only
STATUS current

DESCRIPTION "The systemtime when this transmit SA last started
transmitfdng MACsec frames."

REFERENCE "IEEE 80G2.'1AE Clause 10.7.23"

::= { secyTxSAEntrsa 7 }

secyTxSAStoppedTime OBJECT-TYPE
SYNTAX T@meStamp
MAX-ACCESS.( read-only
STATUS current

DESCRIRTION "The system time when this transmit SA last stopped
transmitting MACsec frames."

REFERENCE "IEEE 802.1AE Clause 10.7.23"

: =\ secyTxSAEntry 8 }

=5Trafffic Class capable transmit SA Management Table : 802.1AEcg

secyTSATable OBJECT-TYPE

SYNTAX SEQUENCE OF SecyTSAEntry
MAX-ACCESS not-accessible
STATUS CUTTYent

DESCRIPTION "A table with an entry for each transmit SA for each of
the system's SecYs."

REFERENCE "IEEE 802.1AE Clause 10.7.22, Table 13-2"

::= { secyMgmtMIBObjects 11 }
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secyTSAEntry OBJECT-TYPE
SYNTAX SecyTSAEntry
MAX-ACCESS not-accessible
STATUS current

DESCRIPTION "An entry for a transmit SA."
INDEX { secyIfInterfaceIndex, secyTSCI, secvTSA }

::= { secyTSATable 1 }

SecyTSAEntry ::= SEQUENCE {
secyTSA SecyAN,
secyTSAState INTEGER,
secyTSANextXPN Counter64,
secyTSAConfidentiality TruthValue,
secyTSAKeyIdentifier SnmpAdminString,
secyTSASSCI Integer32,
secyTSACreatedTime TimeStamp,
secyTSAStartedTime TimeStamp,
secyTSAStoppedTime TimeStamp

}

secyTSA OBJECT-TYPE
SYNTAX SecyAN
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION "The association number (AN) for<fhis transmit SA."
REFERENCE "IEEE 802.1AE Clause 10.7.22"

::= { secyTSAEntry 1 }

secyTSAState OBJECT-TYPE
SYNTAX INTEGER {
inUse (1),
notInUse (2)
}
MAX-ACCESS read-only
STATUS current
DESCRIPTION "The current sté@tus of the transmit SA.

inUse (1) :Athis SA is in use.
notInUse(?) : this SA is not in use."
REFERENCE "IEEE 8B2.1AE Clause 10.7.23"
::= { secyTSAEntrynw? }

secyTSANextXPN OBJECT-TYPE

SYNTAX Countero4
MAX-ACCESS.( read-only
STATUS current
DESCRIRTION "The next packet number (PN) for this SA."
REFERENCE "IEEE 802.1AE Clause 10.5, 10.7.23"
1= Y\ SecyTSAEntry 3 }
secyf'SAConfidentiality OBJECT-TYPE
SY¥YNTAX TruthValue
MAX-ACCESS read-only
STATUS current

DESCRIPTION "True if the SA provides confidentiality as well as
integrity for transmitted frames."

REFERENCE "IEEE 802.1AE Clause 10.7.23"

::= { secyTSAEntry 4 }

secyTSAKeyIdentifier OBJECT-TYPE
SYNTAX SnmpAdminString (SIZE (1..32))
MAX-ACCESS read-only
STATUS current

DESCRIPTION "The Key Identifier (KI) for the SAK for this SA."
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REFERENCE "IEEE 802.1X, IEEE 802.1AE Clause 10.7.23"
::= { secyTSAEntry 5 }
secyTSASSCI OBJECT-TYPE
SYNTAX Integer32
MAX-ACCESS read-only
STATUS current

DESCRIPTION "The SSCI for this SA, 0 if an XPN Cipher Suite is not
being used."

REFERENCE "IEEE 802.1X, IEEE 802.1AE Clause 10.7.23"

::= { secyTSAEntry 6 }

secyTSACreatedTime OBJECT-TYPE
SYNTAX TimeStamp
MAX-ACCESS read-only
STATUS current
DESCRIPTION "The system time when this transmit SA was created."
REFERENCE "IEEE 802.1AE Clause 10.7.23"

::= { secyTSAEntry 7 }

secyTSAStartedTime OBJECT-TYPE
SYNTAX TimeStamp
MAX-ACCESS read-only
STATUS current

DESCRIPTION "The system time when this transmi#t” SA last started
transmitting MACsec frames."

REFERENCE "IEEE 802.1AE Clause 10.7.23%

::= { secyTSAEntry 8 }

secyTSAStoppedTime OBJECT-TYPE
SYNTAX TimeStamp
MAX-ACCESS read-only
STATUS current

DESCRIPTION "The system time_fWien this transmit SA last stopped
transmitting MAC€gec frames."

REFERENCE "IEEE 802.1AE, Cdause 10.7.23"

::= { secyTSAEntry 9 }

-- Rx SC Management Tabke

secyRxSCTable OBJECT-TYPE

SYNTAX SEQUENCE OF SecyRxSCEntry

MAX-ACCESS. ( not-accessible

STATUS current

DESCRIRTION "A table for the system's SecY's receive SCs."
REFERENCE "IEEE 802.1AE Clause 10.7.11, Table 13-2"

::= Y\ SecyMgmtMIBObjects 4 }

secyRxXSCEntry OBJECT-TYPE

SYNTAX SecyRxSCEntry
MAX-ACCESS not-accessible
STATUS current

DESCRIPTION "An entry for one of the SCs used by one of the system's
SecY's to receive protected frames."

INDEX { secyIfInterfacelIndex, secyRxSCI }

::= { secyRxSCTable 1 }

SecyRxSCEntry ::= SEQUENCE ({
secyRxSCI SecySCI,
secyRxSCState INTEGER,
secyRxSCCurrentSA RowPointer,
secyRxSCCreatedTime TimeStamp,
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secyRxSCStartedTime TimeStamp,
secyRxSCStoppedTime TimeStamp
}
secyRxSCI OBJECT-TYPE
SYNTAX SecySCT
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION "The SCI for the receive SC."
REFERENCE "IEEE 802.1AE Clause 10.7.11"

::= { secyRxSCEntry 1 }

secyRxSCState OBJECT-TYPE
SYNTAX INTEGER {
inUse (1),
notInUse (2)
}
MAX-ACCESS read-only
STATUS current
DESCRIPTION "The state of the receive SC.

inUse (1) : one or more SAs for this 8SCware in use.
notInUse (2) : no SAs for this SC is“dn use."
REFERENCE "IEEE 802.1AE Clause 10.7.12 recejid4ng,
10.7.14 inUs€," 10.7.15"
::= { secyRxSCEntry 2 }

secyRxSCCurrentSA OBJECT-TYPE
SYNTAX RowPointer
MAX-ACCESS read-only
STATUS deprecated -- 802.1AEcH
DESCRIPTION

"The current receiving associatilon number of the SC in use.

The row pointer will point towan entry in the secyRxSATable. If no
such information can be idenfified, the value of this object shall
be the OBJECT IDENTIFIER {0 O }."
REFERENCE "IEEE 802.1AEN€lause 10.6.1, 10.7.13"

:= { secyRxSCEntry 3 }

secyRxSCCreatedTime OBJECT-TYPE
SYNTAX TimeStamp
MAX-ACCESS readfonly
STATUS curnent
DESCRIPTION [The system time when this receiving SC was created."
REFERENCE "IEEE 802.1AE Clause 10.7.12"
::= { secyRxSCEntry 4 }
secyRxSCStartedTime OBJECT-TYPE
SYNTAX TimeStamp
MAXSACCESS read-only
STATUS current

DESCRIPTION "The system time when this receiving SC last started
receiving MACsec frames."

REFERENCE "IEEE 802.1AE Clause 10.7.12"

::= { secyRxSCEntry 5 }

secyRxSCStoppedTime OBJECT-TYPE
SYNTAX TimeStamp
MAX=ACLLULESS redd=0only
STATUS current

DESCRIPTION "The system time when this receiving SC last stopped
receiving MACsec frames."

REFERENCE "IEEE 802.1AE Clause 10.7.12"

::= { secyRxSCEntry 6 }
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-- Rx SA Management Table

secyRxSATable OBJECT-TYPE

SYNTAX SEQUENCE OF SecyRxSAEntry

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION "A table with entries for the system's receive SAs."
REFERENCE "IEEE 802.1AE Clause 10.7.13"

::= { secyMgmtMIBObjects 5 }

secyRxSAEntry OBJECT-TYPE

SYNTAX SecyRxSAEntry
MAX-ACCESS not-accessible
STATUS current

DESCRIPTION "An entry for one of the SAs used by one of €hig" system's
SecY's to receive protected frames."

INDEX { secyIfInterfacelIndex, secyRxSCI, secyRxSA_ }

::= { secyRxSATable 1 }

SecyRxSAEntry ::= SEQUENCE {
secyRxSA SecyAN,
secyRxSAState INTEGER,
secyRxSANextPN Unsigned32,
secyRxSASAKUnchanged TruthValue,
secyRxSACreatedTime TimeStamp,
secyRxSAStartedTime TimeStamp,
secyRxSAStoppedTime TimeStamp,
secyRxSANextXPN Counter64, -- 802.1AEcg
secyRxSALowestXPN Counter64; -- 802.1AEcg
secyRxSAKeyIdentifier SnmpAdminString, -- 802.1AEcg
secyRxSASSCI Integer32 -- 802.1AEcg

}

secyRxSA OBJECT-TYPE
SYNTAX SecyAN
MAX-ACCESS not-accesddble
STATUS current
DESCRIPTION "The association number (AN) for this receive SA."
REFERENCE "IEEE/802.1AE Clause 10.7.13"

:= { secyRxSAEantry 1 }

secyRxSAState OBJECT-TYPE
SYNTAX INTEGER {
inUse (1),
notInUse (2)

}
MAXSACCESS read-only

STATUS current
DESCRIPTION "The current state for this receive SA."
REFERENCE "IEEE 802.1AE Clause 10.7.14"
::= { secyRxSAEntry 2 }
secyRxSANextPN OBJECT-TYPE
SYNTAX Unsigned32
MAX-ACCESS read-write
STATUS deprecated —— 80Z2.1AECT
DESCRIPTION

"One more than the highest PN conveyed in the SecTAG of a frame
received on this SA that has been successfully validated (if
validateFrames has not been disabled). Deprecated: use
secyRxSANextXPN for both 32-bit PN and 64-bit XPN PN values. If
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this object is implemented and an XPN Cipher Suite is used, it
contains the lowest 32-bits of the XPN."
REFERENCE "IEEE 802.1AE Clause 10.6.5, 10.7.14, Figure 10-4"
::= { secyRxSAEntry 3 }

secyRxSASAKUnchanged OBJECT-TYPE
SYNTAX TruthValue
MAX-ACCESS read-only
STATUS deprecated -- 802.1AEcg

DESCRIPTION "A reference to an SAK that is unchanged for the life
of the receiving SA."
REFERENCE "IEEE 802.1AE Clause 10.7.13"
:= { secyRxSAEntry 4 }

secyRxSACreatedTime OBJECT-TYPE
SYNTAX TimeStamp
MAX-ACCESS read-only
STATUS current
DESCRIPTION "The system time when this receiving SA was\Created."
REFERENCE "IEEE 802.1AE Clause 10.7.14"
::= { secyRxSAEntry 5 }
secyRxSAStartedTime OBJECT-TYPE
SYNTAX TimeStamp
MAX-ACCESS read-only
STATUS current

DESCRIPTION "The system time when this receilving SA last started
receiving MACsec frames."

REFERENCE "IEEE 802.1AE Clause 10.7 .M

::= { secyRxSAEntry 6 }

secyRxSAStoppedTime OBJECT-TYPE
SYNTAX TimeStamp
MAX-ACCESS read-only
STATUS current

DESCRIPTION "The system timé& when this receiving SA last stopped
receiving MAE€sec frames."

REFERENCE "IEEE 802.1AF Clause 10.7.14"

::= { secyRxSAEntry 7.

secyRxSANextXPN OBJECT-TYPE
SYNTAX Counterod
MAX-ACCESS read-only
STATUS cUrrent

DESCRIPTION; "One more than the highest PN conveyed in the SecTAG of
successfully validates frames received on this SA."

REFERENCE "IEEE 802.1AE Clause 10.6.5, 10.7.14, Figure 10-4"

::= { .seCyRxSAEntry 8 }

secyRxSALowestXPN OBJECT-TYPE
SYNTAX Counter64
MAX-ACCESS read-only
STATUS current

DESCRIPTION "The lowest acceptable packet number. A received frame
with a lower PN is discarded if
secyIfReplayProtectEnable is enabled."

REFERENCE "IEEE 802.1AE Clause 10.6.2, 10.6.4, 10.6.5, 10.7.14,

Figure 10-4"

.= 1 SEeCYRXSARNTIY I 7}

secyRxSAKeyIdentifier OBJECT-TYPE
SYNTAX SnmpAdminString (SIZE (1..32))
MAX-ACCESS read-only
STATUS current
77
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DESCRIPTION "The Key Identifier (KI) for the SAK for this SA."
REFERENCE "IEEE 802.1X, IEEE 802.1AE Clause 10.7.14"
::= { secyRxSAEntry 10 }

secyRxSASSCI OBJECT-TYPE
SYNTAX Integer32
MAX-ACCESS read-only
STATUS current

DESCRIPTION "The SSCI for this SA, 0 if an XPN Cipher Suite is not
being used."

REFERENCE "IEEE 802.1X, IEEE 802.1AE Clause 10.7.14"

::= { secyRxSAEntry 11 }

-— SecY Selectable Cipher Suites

secyCipherSuiteTable OBJECT-TYPE

SYNTAX SEQUENCE OF SecyCipherSuiteEntry

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION

"A table of the system's Cipher Suite capabiliti¥’s; which can differ
by Cipher Suite implementation, so there can We more than one entry
with the same secyCipherSuiteId. The secyIf€ipherTable lists
available entries by SecY, avoiding the need for remote network
management to write objects or create prows in this table. Any
configured values shall be stored in péssistent memory and remain
unchanged across a re-initialization \0f” the management system."

REFERENCE "IEEE 802.1AE Clause 10.(.25"

::= { secyMgmtMIBObjects 6 }

secyCipherSuiteEntry OBJECT-TYPE
SYNTAX SecyCipherSuiteEntfy
MAX-ACCESS not-accessible
STATUS current

DESCRIPTION "An entry foxrNa Cipher Suite implementation."”
INDEX { secyCipherSuitelndex }
::= { secyCipherSuiteTable 1 }

SecyCipherSuiteEntry :¢¥ SEQUENCE ({
secyCipherSuitelndex Unsigned32,
secyCipherSuiteld OCTET STRING,
secyCipherSuieName SnmpAdminString,
secyCipherSuiteCapability BITS,
secyCiphexSuiteProtection BITS,
secyCipfierSuiteProtectionOffset INTEGER,
secyCiphérSuiteDatalengthChange TruthValue,
secy@ipherSuiteICVLength Unsigned32,
secyCipherSuiteRowStatus RowStatus

}

séeyCipherSuiteIndex OBJECT-TYPE
SYNTAX Unsigned32 (1..4294967295)
MAX-ACCESS not-accessible
STATUS current

DESCRIPTION "The CipherSuiteTable entry index."
::= { secyCipherSuiteEntry 1 }

secyCipherSuiteId OBJECT-TYPE
SYNTAX OCTET STRING (SIZE (8))
MAX-ACCESS read-create
STATUS current

DESCRIPTION "A unique 64-bit (EUI-64) identifier for the Cipher
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Suite."
REFERENCE "IEEE 802.1AE Clause 10.7.25, Table 14-1"
::= { secyCipherSuiteEntry 2 }
secyCipherSuiteName OBJECT-TYPE
SYNTAX SnmpAdminString (STIZE (1..128))
MAX-ACCESS read-create
STATUS current
DESCRIPTION "The Cipher Suite Name, 128 octets or fewer."
REFERENCE "IEEE 802.1AE Clause 10.7.25, Table 14-1"
::= { secyCipherSuiteEntry 3 }
secyCipherSuiteCapability OBJECT-TYPE
SYNTAX BITS {

integrity(0),
confidentiality (1),
offsetConfidentiality(2)
}
MAX-ACCESS read-create
STATUS current
DESCRIPTION "Cipher Suite implementation capability~dinformation.

integrity (0) : integrityyprotection.
confidentiality (1) : confidentiality protection.
offsetConfidentiality(2) : offséf,confidentiality
pretection."”
REFERENCE "IEEE 802.1AE Clause 10.7.24,~10.7.25"
::= { secyCipherSuiteEntry 4 }
secyCipherSuiteProtection OBJECT-TYPE
SYNTAX BITS {

integrity (0),

confidentiality (D),

offsetConfidepfiality (2)

}
MAX-ACCESS read-create
STATUS deprecated -=\802.1AEcg
DESCRIPTION
"The secyIfCipherSuitéditable should be used instead of this object
to allow per SecY Gipher Suite configuration.

The options provikded by this control are a subset of those

defined by theldbject secyCipherSuiteCapability.

If secyCiphefSuiteCapability has the integrity bit on,the integrity
bit can begl ttrned on for this object.

If secyCipherSuiteCapability has the integrity and confidentiality
bits aoff,Nthe confidentiality bit of this object can be turned on
and the’integrity bit must be on.

If secyCipherSuiteCapability has the integrity and
offsetConfidentiality bits on, the offsetConfidentiality bit can be
twrned on and the integrity bit must be on.

integrity(0) : on or off the function of supporting integrity
protection for this cipher suite.

confidentiality(l) : on or off the function of supporting
confidentiality for this cipher suite.

OffSETCONIICentIiatIty (2] © Ol OF OLf CII€ fTUNCCtIOon Of SUPPOrting
offset confidentiality for this cipher suite."
REFERENCE "IEEE 802.1AE Clause 10.7.25"

DEFVAL { { integrity } }
::= { secyCipherSuiteEntry 5 }
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secyCipherSuiteProtectionOffset OBJECT-TYPE
SYNTAX Integer32 (0 | 30 | 50)
UNITS "bytes"
MAX-ACCESS read-create
STATUS deprecated -- 802.1AEcg
DESCRIPTION

"The confidentiality protection offset options of this cipher suite.
Options should depend on the choice of secyCipherSuiteProtection.
If the value of secyCipherSuiteProtection only turns on integrity
bit, users can only choose 0 byte for this object.

If the value of secyCipherSuiteProtection only turns on integrity
and confidentiality bits, users can only choose 0 byte for this
object.

If the value of secyCipherSuiteProtection only turns on integrity
and offsetConfidentiality bits, users can choose 30 or 50 bytes)for
this object.

If the value of secyCipherSuiteProtection turns on integrity and
confidentiality and offsetConfidentiality bits, users cési,‘choose 0
or 30 or 50 bytes for this object."

REFERENCE "IEEE 802.1AE Clause 10.7.25, 10.7.26"

DEFVAL { 0 }

::= { secyCipherSuiteEntry 6 }

secyCipherSuiteDatalLengthChange OBJECT-TYPE
SYNTAX TruthValue
MAX-ACCESS read-create
STATUS current
DESCRIPTION "True if cipher suite changés-~the length of the data."
REFERENCE "IEEE 802.1AE Clause 10.7 .25, Figure 9-1"
::= { secyCipherSuiteEntry 7 }
secyCipherSuiteICVLength OBJECT-TYPE
SYNTAX Unsigned32 (8..16)
UNITS "octets"
MAX-ACCESS read-create
STATUS current
DESCRIPTION "The length ofrthe integrity check value (ICV) field."
REFERENCE "IEEE 802.1AF Clause 10.7.25, Figure 9-1"
::= { secyCipherSuiteREntry 8 }
secyCipherSuiteRowStatwls OBJECT-TYPE
SYNTAX RowStatus
MAX-ACCESS read-=create
STATUS cUrrent
DESCRIPTION

"The secyIf€ipherTable (if implemented) avoids the need for
netwonk manager creation of entries in the secyCipherSuiteTable,
and RowStatus should always be valid(l), with any per SecY
unatailability indicated by an absence of a corresponding
se¢ylfCipherTable entry or one with secyCipherSuiteAvailable
felse (the latter can indicate temporay unavailability)."

REFERENCE "IEEE 802.1AE Clause 10.7.25"

::= { secyCipherSuiteEntry 9 }

-- SecY Interface Ciphers Table : 802.1AEcg

SEeCYyIICIpNerTapie OBJECT=TYPE
SYNTAX SEQUENCE OF SecyIfCipherEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"A table with an entry for the Cipher Suite capabilities
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implemented for each SecY in this system, providing per SecY
control of Cipher Suite use.

The configured value of writable objects in each table entry
shall be stored in persistent memory and remain unchanged across
a re—initialization of the system's management entity."

REFERENCE "IEEE 802.1AE Clause 10.7.26, Table 13-1"
::= { secyMgmtMIBObjects 7 }

secyIfCipherEntry OBJECT-TYPE
SYNTAX SecyIfCipherEntry
MAX-ACCESS not-accessible
STATUS current

DESCRIPTION "A table entry with Cipher Suite control for a SecY:\"
INDEX { secyIfInterfacelIndex, secyCipherSuiteIndex }
::= { secylIfCipherTable 1 }

SecyIfCipherEntry ::= SEQUENCE ({
secylfCipherImplemented TruthValue,
secyIlfCipherEnableUse TruthValue,

secylfCipherRgConfidentiality TruthValue
}

secylfCipherImplemented OBJECT-TYPE
SYNTAX TruthValue
MAX-ACCESS read-only
STATUS current

DESCRIPTION "True if the Cipher Suite imp¥ementation can be used by
this SecY (if secIfCipherBnéblUse is true) ."

REFERENCE "IEEE 802.1AE Clause 10.(.206"

DEFVAL { true }

::= { secyIfCipherEntry 1 }

secyIlfCipherEnableUse OBJECT-T¥PE
SYNTAX TruthValue
MAX-ACCESS read-write
STATUS current
DESCRIPTION "Enables usé&™f the Cipher Suite by this SecY."
REFERENCE "IEEE 802 /(4AE Clause 10.7.26"

DEFVAL { true }
::= { secylfCipherEntry 2 }

secylfCipherRgConfidentiality OBJECT-TYPE
SYNTAX TcuthValue
MAX-ACCESS, ( read-write
STATUS current

DESCRIRTION "True if confidentiality protection (without an offset)
is required if this Cipher Suite is used."

REFERENCE "IEEE 802.1AE Clause 10.7.206"

DEFVAL { true }

==/ { secyIfCipherEntry 3 }

<= SecY Interface Traffic Class Table : 802.1AEcg

secyIfTCTable OBJECT-TYPE

SYNTAX SEQUENCE OF SecyIfTCEntry
MAX=ACCESS TNIOC-aCCesSSibhIe

STATUS current

DESCRIPTION

"The Traffic Class Table for each SecY in this system.

The configured value of writable objects in each table entry
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shall be stored in persistent memory and remain unchanged across
a re-initialization of the system's management entity."
REFERENCE "IEEE 802.1AE Clause 10.5.1, 10.7.17, Table 13-1"
::= { secyMgmtMIBObjects 8 }

secvIfTCEntryvy OBJECT-TYPE

SYNTAX SecyIfTCEntry
MAX-ACCESS not-accessible
STATUS current

DESCRIPTION "A table entry providing Traffic Class selection for a
given SecY and User Priority."

INDEX { secyIfInterfacelIndex, secylfTCUserPriority }

::= { secyIfTCTable 1 }

SecyIfTCEntry ::= SEQUENCE {
secyIlfTCUserPriority Integer32,
secyIlfTCTrafficClass Integer32

}

secyIlfTCUserPriority OBJECT-TYPE
SYNTAX Integer32 (0..7)

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION "One of the possible User Prioritywalues for a frame."
REFERENCE "IEEE 802.1AE Clause 10.7.17"

::= { secyIfTCEntry 1 }

secyIlfTCTrafficClass OBJECT-TYPE

SYNTAX Integer32 (0..7)
MAX-ACCESS read-write
STATUS current
DESCRIPTION

"The Traffic Class for this, SecY and User Priority, as
transmitted in the four mdét significant bits of the Port
Identifier component of~the SCI of protected frames."

REFERENCE "IEEE 802.1AE, Cdause 10.7.17"
DEFVAL { 0 }
::= { secyIfTCEntry 2 }

-—- SecY Interface Access Priority Table : 802.1AEcg

secyIlfAPTable OBUVECT-TYPE

SYNTAX SEQUENCE OF SecylfAPEntry
MAX-ACCESS y*not—-accessible

STATUS current

DESCRILPTION

"Theé Access Priority Table for each SecY in this system.

The configured value of writable objects in each table entry
shall be stored in persistent memory and remain unchanged across
a re-initialization of the system's management entity."
REFERENCE "IEEE 802.1AE Clause 10.5.1, 10.7.17, Table 13-1"
::= { secyMgmtMIBObjects 9 }

secyIfAPEntry OBJECT-TYPE

SYNTAX SecyIfAPEntry
MAX=ACCESS TNIOC-aCCesSSibhIe
STATUS current

DESCRIPTION "A table entry selecting the Access Priority Code Point
for a given SecY and User Priority Code Point."

INDEX { secyIfInterfacelndex, secylfAPUserPCP }

::= { secyIlfAPTable 1 }
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SecyIfAPEntry ::= SEQUENCE ({
secyIfAPUserPCP Integer32,
secyIfAPAccessPCP Integer32

}

secyIfAPUserPCP OBJECT-TYPE

SYNTAX Integer32 (0..15)
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION "A User Priority Code Point."
REFERENCE "IEEE 802.1AE Clause 10.5, 10.7.17"
:= { secyIfAPEntry 1 }
secylfAPAccessPCP OBJECT-TYPE
SYNTAX Integer32 (0..15)
MAX-ACCESS read-write
STATUS current

DESCRIPTION "The Access Priority Code Point for this See¥ and User
PCP. Defaults to the User PCP value. "
REFERENCE "IEEE 802.1AE Clause 10.5, 10.7.17"
:= { secyIfAPEntry 2 }

-- TX SA Statistics : systems not supporting traffit class SCs

secyTxSAStatsTable OBJECT-TYPE
SYNTAX SEQUENCE OF SecyTxSAStatsEntty
MAX-ACCESS not-accessible
STATUS deprecated -- 802.1AEcH

DESCRIPTION "A table of statistidgs “Mor each transmit SA for each of
the system's SecYs.(

REFERENCE "IEEE 802.1AE Clafiée 10.7.18, figure 10-4"

::= { secyStatsMIBObjects 144

secyTxSAStatsEntry OBJECT=IYPE

SYNTAX SecyTxSAStatskEntry

MAX-ACCESS not-accesddble

STATUS deprecated -- 802.1AEcg

DESCRIPTION
"An entry witlYystatistics for a transmit SA. The AN that
identifies~an SA (for a given SC) and this corresponding entry
can be relised. When creating the SA and before (re)using the
entry,.the SA counters are (re)set to 0. When the SA is stopped
(secyI®SA notInuse) the counters will be stop incrementing.

The“SecyTxSATable timestamps SA creation, start, and stop."
AUGMENTS { secyTxSAEntry }
: =\ secyTxSAStatsTable 1 }

SegyTxSAStatsEntry ::= SEQUENCE {
secyTxSAStatsProtectedPkts Counter3z,
secyTxSAStatsEncryptedPkts Counter32

}

secyTxSAStatsProtectedPkts OBJECT-TYPE
SYNTAX Counter32
UNITS PICRELS
MAX-ACCESS read-only
STATUS deprecated -- 802.1AEcg

DESCRIPTION "The number of integrity protected but not encrypted
packets for this transmit SA. Zero if
secyTxSAConfidentiality is True, and one less than
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secyTxSANextPN otherwise."
REFERENCE "IEEE 802.1AE Clause 10.7.18, figure 10-4"
::= { secyTxSAStatsEntry 1 }

secyTxSAStatsEncryptedPkts OBJECT-TYPE
SYNTAX Counter32
UNITS "Packets"
MAX-ACCESS read-only
STATUS deprecated -- 802.1AEcg

DESCRIPTION "The number of integrity protected and encrypted packets
for this transmit SA. Zero if secyTxSAConfidentiality
is False, and one less than secyTxSANextPN otherwise.

REFERENCE "IEEE 802.1AE Clause 10.7.18, Figure 10-4"

::= { secyTxSAStatsEntry 2 }

-- TX SC Statistics : systems not supporting traffic class S€&

secyTxSCStatsTable OBJECT-TYPE
SYNTAX SEQUENCE OF SecyTxSCStatsEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION "A table of statistics for each _,S&€g¢Y's transmit SC."
REFERENCE "IEEE 802.1AE Clause 10.7.18, 10,/7.19, Figure 10-3"
::= { secyStatsMIBObjects 2 }
secyTxSCStatsEntry OBJECT-TYPE
SYNTAX SecyTxSCStatsEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION

"An entry containing count8{for a transmit SC. SA counters are
reset when the SA's AN i3 reused, so these SC counts are
a summation for all curfent and prior SAs belonging to the SC."
AUGMENTS { secyTxSCEntry «}
::= { secyTxSCStatsTable™l 1}

SecyTxSCStatsEntry ::= SEQUENCE ({
secyTxSCStatsProteetedPkts Counter64,
secyTxSCStatsEnctyptedPkts Counter64,
secyTxSCStatsOefietsProtected Counter64, -- deprecated
secyTxSCStatsOgtetsEncrypted Counter64 -- deprecated
}
secyTxSCStatsProtectedPkts OBJECT-TYPE
SYNTAX Counter64
UNITS "Packets"
MAXSACCESS read-only
STATUS current

DESCRIPTION "The number of integrity protected but not encrypted
packets for this transmit SC."

REFERENCE "IEEE 802.1AE Clause 10.7.18, Figure 10-3"

::= { secyTxSCStatsEntry 1 }

secyTxSCStatsEncryptedPkts OBJECT-TYPE
SYNTAX Counter64
UNITS POCRELS
MAX-ACCESS read-only
STATUS current

DESCRIPTION "The number of integrity protected and encrypted packets
for this transmit SC."
REFERENCE "IEEE 802.1AE Clause 10.7.18, Figure 10-3"
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::= { secyTxSCStatsEntry 4 }

secyTxSCStatsOctetsProtected OBJECT-TYPE
SYNTAX Counter64
UNITS "Octets™"
MAX-ACCESS read-only
STATUS deprecated -- 802.1AEcg

DESCRIPTION "The number of plain text octets that are integrity
protected but not encrypted for this transmit SC."

REFERENCE "IEEE 802.1AE Clause 10.7.19, Figure 10-3"

::= { secyTxSCStatsEntry 10 }

secyTxSCStatsOctetsEncrypted OBJECT-TYPE
SYNTAX Counter64
UNITS "Octets™"
MAX-ACCESS read-only
STATUS deprecated -- 802.1AEcg
DESCRIPTION

"The number of plain text octets that are integrity\protected
and encrypted on the transmit SC."
REFERENCE "IEEE 802.1AE Clause 10.7.19, Figure 10<3Y
:= { secyTxSCStatsEntry 11 }

-- Traffic Class capable transmit SC Statistics :,802.l1AEcg

secyTSCStatsTable OBJECT-TYPE
SYNTAX SEQUENCE OF SecyTSCStatsEntiy
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION
"A table of statistics for edch SecY's transmit SCs."
REFERENCE "IEEE 802.1AE Claus€g 10.7.18, 10.7.19, Figure 10-3"
::= { secyStatsMIBObjects 12_}

secyTSCStatsEntry OBJECT-TYPE

SYNTAX SecyTSCStatskntry

MAX-ACCESS not-accessible

STATUS current

DESCRIPTION
"A entry contadning counts for a transmit SC, since SA counters
are reset wheén the SA's AN is reused these are a summation for
all currenfi‘*and prior SAs belonging to the SC."

AUGMENTS { seCyTSCEntry }

::= { secylSCStatsTable 1 }

SecyTSCStatySEnitry ::= SEQUENCE ({
secyTSCStatsProtectedPkts Counter64,
secyTsSCStatsEncryptedPkts Counteroc4

}

segyF8CStatsProtectedPkts OBJECT-TYPE
SYNTAX Counter64
UNITS "Packets"
MAX-ACCESS read-only
STATUS current
DESCRIPTION
"The number of integrity protected but not encrypted packets

for this transmit ScC-
REFERENCE "IEEE 802.1AE Clause 10.7.18, Figure 10-3"
:= { secyTSCStatsEntry 1 }

secyTSCStatsEncryptedPkts OBJECT-TYPE
SYNTAX Counter64
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UNITS "Packets"
MAX-ACCESS read-only
STATUS current
DESCRIPTION

"The number of integrity protected and encrypted packets for
this transmit SC."

REFERENCE "IEEE 802.1AE Clause 10.7.18, Figure 10-3"
::= { secyTSCStatsEntry 2 }

-— RX SA Statistics Information

secyRxSAStatsTable OBJECT-TYPE

SYNTAX SEQUENCE OF SecyRxSAStatsEntry

MAX-ACCESS not-accessible

STATUS deprecated

DESCRIPTION
"A table that contains the statistics objects for ,each
receiving SA in the MAC security entity."

REFERENCE "IEEE 802.1AE Clause 10.7.9, Figure 10=4"

::= { secyStatsMIBObjects 3 }

secyRxSAStatsEntry OBJECT-TYPE

SYNTAX SecyRxSAStatsEntry

MAX-ACCESS not-accessible

STATUS deprecated -- 802.1AEcg

DESCRIPTION
"An entry with statistics for a receive SA. The AN that
identifies an SA (for a given S€) and this corresponding entry
can be reused. When creatingéthe SA and before (re)using the
entry, the SA counters are, (re)set to 0. When the SA is stopped
(secyRxSA notInuse) the cOdnters will be stop incrementing.

The secyRxSATable timesfamps SA creation, start, and stop."
AUGMENTS { secyRxSAEntry «}
::= { secyRxSAStatsTablée™l }

SecyRxSAStatsEntry ::= SEQUENCE ({
secyRxSAStatsUnuseeSAPkts Counter32, -- deprecated
secyRxSAStatsNoUsingSAPkts Counter32, -- deprecated
secyRxSAStatsNoefiValidPkts Counter32, -- deprecated
secyRxSAStatsInvalidPkts Counter32, -- deprecated
secyRxSAStatsOKPkts Counter32 -- deprecated

}

secyRxSAStatsUnusedSAPkts OBJECT-TYPE
SYNTAX Counter32
UNETS "Packets"

MAX~ACCESS read-only
STATUS deprecated
DESCRIPTION

"For this SA which is not currently in use, the number of
received, unencrypted, packets with secyValidateFrames
not in the strict mode."

REFERENCE "IEEE 802.1AE Clause 10.7.9, Figure 10-4"
::= { secyRxSAStatsEntry 1 }

secyRxSAStatsNoUsingSAPkts OBJECT-TYPE

SYNTAX Counter32
UNITS "Packets"
MAX-ACCESS read-only
STATUS deprecated
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DESCRIPTION
"For this SA which is not currently in use, the number of
received packets that have been discarded, and have
either the packets encrypted or secyValidateFrames set to
strict mode."

REFERENCE "IEEE 802.1AF Clause 10.7.9, Figqure 10-4"

::= { secyRxSAStatsEntry 4 }

secyRxSAStatsNotValidPkts OBJECT-TYPE
SYNTAX Counter32
UNITS "Packets"
MAX-ACCESS read-only
STATUS deprecated
DESCRIPTION

"For this SA, the number discarded packets with the
condition that the packets are not valid and one of thé
following conditions are true: either secyValidateFrames in
strict mode or the packets encrypted.”

REFERENCE "IEEE 802.1AE Clause 10.7.9, Figure 10-4"
:= { secyRxSAStatsEntry 13 }

secyRxSAStatsInvalidPkts OBJECT-TYPE
SYNTAX Counter32
UNITS "Packets"
MAX-ACCESS read-only
STATUS deprecated
DESCRIPTION

"For this SA, the number of packets/with the condition
that the packets are not valid and $ecyValidateFrames is in
check mode."

REFERENCE "IEEE 802.1AE Clause 10<).9, Figure 10-4"

::= { secyRxSAStatsEntry 16 }

secyRxSAStatsOKPkts OBJECT-TYPE
SYNTAX Counter32
UNITS "Packets"
MAX-ACCESS read-only
STATUS deprecated
DESCRIPTION
"For this SA, the number of validated packets."
REFERENCE "IEEE 802.1AE Clause 10.7.9, Figure 10-4"

::= { secyRxSASté&tsEntry 25 }

-— RX SC Statistits Information

secyRxSCStatsTable OBJECT-TYPE
SYNTAX SEQUENCE OF SecyRxSCStatsEntry
MAXSACCESS not-accessible
STATUS current

DESCRIPTION "A table of statistics for each receive SC for each of
the system's SecYs."

REFERENCE "IEEE 802.1AE Clause 10.7.9, 10.7.10, Figure 10-4"

::= { secyStatsMIBObjects 4 }

secyRxSCStatsEntry OBJECT-TYPE
SYNTAX SecyRxSCStatsEntry

MAX=ACCESS TIOCL-acCesSsSibhie

STATUS current

DESCRIPTION
"An entry containing counts for a receive SC. SA counters are
reset when the SA's AN 1is reused, so these SC counts are a
summation for all current and prior SAs belonging to the SC."
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AUGMENTS { secyRxSCEntry }
::= { secyRxSCStatsTable 1 }

SecyRxSCStatsEntry ::= SEQUENCE {
secyRxSCStatsUnusedSAPkts Counter64, -- deprecated
secyRxSCStatsNoUsingSAPkts Counter64, -- deprecated
secyRxSCStatsLatePkts Counter64,
secyRxSCStatsNotValidPkts Counteré64,
secyRxSCStatsInvalidPkts Counter64,
secyRxSCStatsDelayedPkts Counter64,
secyRxSCStatsUncheckedPkts Counter64,
secyRxSCStatsOKPkts Counter64,
secyRxSCStatsOctetsValidated Counter64, -- deprecated
secyRxSCStatsOctetsDecrypted Counter64 -- deprecated

}

secyRxSCStatsUnusedSAPkts

OBJECT-TYPE

SYNTAX Counter64

UNITS "Packets"

MAX-ACCESS read-only

STATUS deprecated -- 802.1AEcg

DESCRIPTION "The sum of secyRxSAStatsUnusedSAPkts(eounts for all
current and prior SAs belonging to ®his SC."

REFERENCE "IEEE 802.1AE Clause 10.7.9, Figupres 10-4"

::= { secyRxSCStatsEntry 1 }

secyRxSCStatsNoUsingSAPkts

OBJECT-TYPE

SYNTAX Counter64

UNITS "Packets"

MAX-ACCESS read-only

STATUS deprecated -- 802.1AEcH

DESCRIPTION "The sum of secyRxSAStatsNoUsingSAPkts counts for all
current and prior, SAS belonging to this SC."

REFERENCE "IEEE 802.1AE Clalée 10.7.9, Figure 10-4"

::= { secyRxSCStatsEntry 2 4

secyRxSCStatsLatePkts

OBJECT-TYPE

SYNTAX Counterod
UNITS "Packets"
MAX-ACCESS read-onky
STATUS curreng
DESCRIPTION

"The numberlof packets discarded, for this SC, because the
the recefyved PN was lower than the lowest acceptable PN

(secyRxSALowestXPN)
REFERENCE
::= { s€cyRxSCStatsEntry

secyRxSCStdtsNotValidPkts

"IEEE 802.1AE Clause 10.7.9,

and secylfReplayProtectEnable was true."
Figure 10-4"
3}

OBJECT-TYPE

SYNIAX
OUNET S
MAX-ACCESS
STATUS
DESCRIPTION

Counter64
"Packets"
read-only
current

"The number of packets discarded, for this SC, because validation

failed and secyIfvalidateFrames was
encrypted

REFERENCE

'strict' or the data was
(so the original frame could not be recovered)."
"IEEE 802.1AE Clause 10.7.9, Figure 10-4"

= 1

secyRxSCStatsInvalidPkts

SYNTAX
UNITS
MAX-ACCESS

SECYRXSOUSTAtSENTE 4 F

OBJECT-TYPE
Countero4
"Packets"
read-only
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STATUS current

DESCRIPTION
"The number of packets, for this SC, that failed validation but
could be received because secylfvalidateFrames was 'check' and
the data was not encrypted (so the original frame could be

recovered) ."
REFERENCE "IEEE 802.1AE Clause 10.7.9, Figure 10-4"
::= { secyRxSCStatsEntry 5 }
secyRxSCStatsDelayedPkts OBJECT-TYPE
SYNTAX Countero4
UNITS "Packets"
MAX-ACCESS read-only
STATUS current
DESCRIPTION

"The number of received packets, for this SC, with PN loweéer
than the lowest acceptable PN (secyRxSALowestXPN) and
secylfReplayProtectEnable false."

REFERENCE "IEEE 802.1AE Clause 10.7.9, Figure 10-4"
:= { secyRxSCStatsEntry 6 }

secyRxSCStatsUncheckedPkts OBJECT-TYPE

SYNTAX Countero4
UNITS "Packets"
MAX-ACCESS read-only
STATUS current

DESCRIPTION "The number of packets receiyed‘'for this SC, while
secyValidateFrames was 'digakled'."

REFERENCE "IEEE 802.1AE Clause 10.7.9,YFigure 10-4"

::= { secyRxSCStatsEntry 7 }

secyRxSCStatsOKPkts OBJECT-TYPE
SYNTAX Countero64
UNITS "Packets"
MAX-ACCESS read-only
STATUS current

DESCRIPTION "The number ofrpackets received for this SC
successfully validated and within the replay window."

REFERENCE "IEEE 802f4AE Clause 10.7.9, Figure 10-4"

::= { secyRxSCStatsBntry 8 1}

secyRxSCStatsOctetsValidated OBJECT-TYPE
SYNTAX Counterc4
UNITS "Octets™
MAX-ACCESS.( read-only
STATUS deprecated -- 802.1AEcg

DESCRIRTION "The number of plaintext octets recovered from packets
that were integrity protected but not encrypted."
REFERENCE "Deprecated, the secylIsStatsTable has per SecY counts
for cryptographic performance management."
==/ { secyRxSCStatsEntry 9 }

s&eyRxSCStatsOctetsDecrypted OBJECT-TYPE
SYNTAX Counter64
UNITS "Octets™"
MAX-ACCESS read-only
STATUS deprecated -- 802.1AEcg

DESCRIPTION "The number of plaintext octets recovered from packets

TIat Were INCegrity PrOLEeCcted and encrypted.
REFERENCE '"Deprecated, the secyIsStatsTable has per SecY counts
for cryptographic performance management."
::= { secyRxSCStatsEntry 10 }
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-— SecY statistics table

secyStatsTable OBJECT-TYPE
SYNTAX SEQUENCE OF SecyStatsEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION "A table of statistics for each of the system's SecYs."
REFERENCE "IEEE 802.1AE Clause 10.7.9, 10.7.18, Figure 10-3, 10.5"
::= { secyStatsMIBObjects 5 }
secyStatsEntry OBJECT-TYPE
SYNTAX SecyStatsEntry
MAX-ACCESS not-accessible
STATUS current
DESCRIPTION

"An entry containing counts for a SecY."
AUGMENTS { secyIfEntry }
::= { secyStatsTable 1 }

SecyStatsEntry ::= SEQUENCE ({
secyStatsTxUntaggedPkts Counter64,
secyStatsTxTooLongPkts Counter64,
secyStatsRxUntaggedPkts Counteré64,
secyStatsRxNoTagPkts Countero4,
secyStatsRxBadTagPkts Countero64,
secyStatsRxUnknownSCIPkts Counter64, -+ deprecated
secyStatsRxNoSCIPkts Counter64, &~~deprecated
secyStatsRxOverrunPkts Counter64,
secyStatsRxNoSAPkts Counter6éd,)'-- 802.1AEcg
secyStatsRxNoSAErrorPkts Counter64, -- 802.1AEcg
secyStatsTxOctetsProtected Counterc4, -- 802.1AEcg
secyStatsTxOctetsEncrypted Courter64, -- 802.1AEcg
secyStatsRxOctetsValidated COudnter64, -- 802.1AEcg
secyStatsRxOctetsDecrypted ~€ounter6d -- 802.1AEcg

}

secyStatsTxUntaggedPkts OBUECT-TYPE
SYNTAX Counter64
UNITS "Packet s
MAX-ACCESS read-only
STATUS currént

DESCRIPTION "The ‘number of packets transmitted without a SecTAG
DPecause secyProtectFramesEnable is configured false."

REFERENCE "™IEEE 802.1AE Clause 10.7.18, Figure 10-3"

::= { segyStatsEntry 1 }

secyStatsTxTooLongPkts OBJECT-TYPE
SYNTAX Counter64
UNETS "Packets"
MAX~ACCESS read-only
STATUS current

DESCRIPTION "The number of transmit packets discarded because their
length is greater than the ifMtu of the Common Port."

REFERENCE "IEEE 802.1AE Clause 10.7.18, Figure 10-3"

::= { secyStatsEntry 2 }

secyStatsRxUntaggedPkts OBJECT-TYPE
SYNTE COUNCETr 64
UNITS "Packets"
MAX-ACCESS read-only
STATUS current

DESCRIPTION "The number of packets without the MACsec tag (SecTAG)
received while secyValidateFrames was not 'strict'."
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REFERENCE "IEEE 802.1AE Clause 10.7.9, Figure 10-4"
::= { secyStatsEntry 3 }
secyStatsRxNoTagPkts OBJECT-TYPE
SYNTAX Counter64
UNITS "Packets"
MAX-ACCESS read-only
STATUS current

DESCRIPTION "The number of received packets without a SecTAG
discarded because secyValidateFrames was 'strict'."

REFERENCE "IEEE 802.1AE Clause 10.7.9, Figure 10-4"

::= { secyStatsEntry 4 }

secyStatsRxBadTagPkts OBJECT-TYPE
SYNTAX Counter64
UNITS "Packets"
MAX-ACCESS read-only
STATUS current

DESCRIPTION "The number of received packets discarded with an
invalid SecTAG, zero value PN, or invalid NMCV."
REFERENCE "IEEE 802.1AE Clause 10.7.9, Figure 104"
:= { secyStatsEntry 5 }

secyStatsRxUnknownSCIPkts OBJECT-TYPE

SYNTAX Counter64
UNITS "Packets"
MAX-ACCESS read-only
STATUS deprecated -- 802.1AEcg
DESCRIPTION "The number of received packéts with an unknown SCI."
REFERENCE "IEEE 802.1AE Clause 10.(/.9, Figure 10-4"
::= { secyStatsEntry 6 }

secyStatsRxNoSCIPkts OBJECT-TYPE
SYNTAX Counter64
UNITS "Packets"
MAX-ACCESS read-only
STATUS deprecated -=\802.1AEcg
DESCRIPTION "The number®of discarded packets with an unknown SCI."
REFERENCE "IEEE 802f4AE Clause 10.7.9, Figure 10-4"
::= { secyStatsEntr N/ }

secyStatsRxOverrunPkts OBJECT-TYPE
SYNTAX Counterc4
UNITS "Packets"
MAX-ACCESS.( read-only
STATUS current

DESCRIPTION "The number of packets discarded because they exceeded
cryptographic performance capabilities."

REFERENCE "IEEE 802.1AE Clause 10.7.9, Figure 10-4"

: =\ secyStatsEntry 8 }

segyStatsRxNoSAPkts OBJECT-TYPE
SYNTAX Counter64
UNITS "Packets"
MAX-ACCESS read-only
STATUS current

DESCRIPTION "The number of received packets with an unknown SCI
or for an unused SA."

REFERENCE 1eEE cUZ . LTAE Ulause 1U. 7.7, FP1gure 1U=4
::= { secyStatsEntry 9 }

secyStatsRxNoSAErrorPkts OBJECT-TYPE
SYNTAX Counter64
UNITS "Packets"
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MAX-ACCESS read-only
STATUS current
DESCRIPTION "The number of packets discarded because the received
SCI is unknown or the SA is not in use."
REFERENCE "IEEE 802.1AE Clause 10.7.9, Figure 10-4"
:= { secyStatsEntry 10 }

secyStatsTxOctetsProtected OBJECT-TYPE
SYNTAX Counter64
UNITS "Octets™"
MAX-ACCESS read-only
STATUS current

DESCRIPTION "The number of plain text octets integrity protected
but not encrypted in transmitted frames."

REFERENCE "IEEE 802.1AE Clause 10.7.9, Figure 10-4"

::= { secyStatsEntry 11 }

secyStatsTxOctetsEncrypted OBJECT-TYPE
SYNTAX Counter64
UNITS "Octets"
MAX-ACCESS read-only
STATUS current

DESCRIPTION "The number of plain text octets integrity protected
and encrypted in transmitted frames,."

REFERENCE "IEEE 802.1AE Clause 10.7.9, Figtre 10-4"

::= { secyStatsEntry 12 }

secyStatsRxOctetsValidated OBJECT-TYRE
SYNTAX Counter64
UNITS "Octets"
MAX-ACCESS read-only
STATUS current

DESCRIPTION "The number of plairfext octets recovered from packets
that were integrify protected but not encrypted.”
REFERENCE "IEEE 802.1AE Clause 10.6.3, Figure 10-3"
:= { secyStatsEntry 13 }

secyStatsRxOctetsDecrypted OBJECT-TYPE
SYNTAX Counter64
UNITS "Octets™
MAX-ACCESS read-only
STATUS currént

DESCRIPTION "The ‘number of plaintext octets recovered from packets
that were integrity protected and encrypted."

REFERENCE "™IEEE 802.1AE Clause 10.6.3, Figure 10-3"

1= { segyStatsEntry 14 }

-—- Conformahte

secyMIBCompliances OBJECT IDENTIFIER ::= { secyMIBConformance 1 }
s&eyMIBGroups OBJECT IDENTIFIER ::= { secyMIBConformance 2 }

~- Compliance

secyMIBTcCompliance MODULE-COMPLIANCE
STATUS current -- 802.1AEcg

DESCRIPTION
"The compliance statement for an IEEE8021-SECY-MIB supporting
traffic class transmit SCs, added by IEEE 802.1AEcg."
MODULE IF-MIB
MANDATORY-GROUPS {
ifCounterDiscontinuityGroup
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}
MODULE -- this module
MANDATORY-GROUPS {
secyIfGroup,
secylfCipherGroup,
secyIfTCGroup,

secyIfAPGroup,
secyTSCGroup,
secyTSAGroup,
secyRSCGroup,
secyRSAGroup,
secyCipherInfoGroup,
secyCipherStatsGroup,
secyTSCStatsGroup,
secyRSCStatsGroup,
secylfStatsGroup
}
OBJECT secylfCurrentCipherSuite
MIN-ACCESS read-only
DESCRIPTION "should be read-only, use the secyIlfCipherTable
to control ciper suite use."

OBJECT secyCipherSuiteld

MIN-ACCESS read-only

DESCRIPTION "read-create not required,{may be read-only."
OBJECT secyCipherSuiteName

MIN-ACCESS read-only

DESCRIPTION "read-create not requiked, should be read-only."
OBJECT secyCipherSuiteCapability

MIN-ACCESS read-only

DESCRIPTION "read-create not( nequired, should be read-only."
OBJECT secyCipherSuiteDatalLérigthChange

MIN-ACCESS read-only

DESCRIPTION "read-creatd _not required, should be read-only."
OBJECT secyCipherSuitellVLength

MIN-ACCESS read-enly

DESCRIPTION "read-cfeate not required, should be read-only."
::= { secyMIBCompliances 2"}

secyMIBCompliance MODULE-COMPLIANCE
STATUS deprecated -%x:\802.1AEcg
DESCRIPTION
"The compliance-$tatement for the IEEE8021-SECY-MIB as specified in
IEEE Std 802.}AE-2006."
MODULE -- th@s module
MANDATQRY=GROUPS {
seoyIlfCtrlGroup,
secyTxSCGroup,
SecyTxSAGroup,
secyRxSCGroup,
secyRxSAGroup,
secyCipherSuiteGroup,
secyTxSAStatsGroup,
secyTxSCStatsGroup,
secyRxSAStatsGroup,
secyRxSCStatsGroup,
secyStatsGroup
}
OBJECT secyIlfCurrentCipherSuite

MIN=ACCESS TEao-ontly
DESCRIPTION "write access not required, may be read-only."
OBJECT secyCipherSuitelId
MIN-ACCESS read-only
DESCRIPTION "read-create not required, may be read-only."
OBJECT secyCipherSuiteName
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MIN-ACCESS read-only

DESCRIPTION "read-create not required, may be read-only."
OBJECT secyCipherSuiteCapability

MIN-ACCESS read-only

DESCRIPTION "read-create not required, may be read-only."
OBJECT secyCipherSuiteProtection

MIN-ACCESS read-only

DESCRIPTION "read-create not required, may be read-only."
OBJECT secyCipherSuiteProtectionOffset

MIN-ACCESS read-only

DESCRIPTION "read-create not required, may be read-only."
OBJECT secyCipherSuiteDatalengthChange

MIN-ACCESS read-only

DESCRIPTION "read-create not required, may be read-only\"
OBJECT secyCipherSuiteICVLength

MIN-ACCESS read-only

DESCRIPTION "read-create not required, may be read-only."
OBJECT secyCipherSuiteRowStatus

MIN-ACCESS read-only

DESCRIPTION "read-create not required, may be ,read-only."
::= { secyMIBCompliances 1 }
-- Units of Conformance
-- Controlled Port service management MIB Groups

secyIfGroup OBJECT-GROUP
OBJECTS {
secyIfMaxPeerSCs,
secyIlfRxMaxKeys,
secyIlfTxMaxKeys,
secyIfProtectFramesEnable,
secylfvValidateFrames,
secyIfReplayProtectEnable,
secyIfReplayProtectWindow,
secyIfCurrentCipherSuitey,
secyIfAdminPt2PtMAC,
secyIfOperPt2PtMAC,
secyIfIncludeSCIEnable,
secylfUseESEnable,
secyIlfUseSCRBEnable,
secylfSCI, -- 802.1AEcg
secyIfIncludingsScCI, -- 802.1AEcg
secyIfMaxTSGs -- 802.1AEcg
}
STATUS cturrent --- 802.1AEcg, updates secyIfCtrlGroup
DESCRIPTIAGN® "SecY service management (secylfTable objects) for
systems supporting traffic class SCs."
::= { .seCyMIBGroups 12 }

secyl#E€Br1lGroup OBJECT-GROUP
OBIECTS {

secyIfMaxPeerSCs,
secyIlfRxMaxKeys,
secyIlfTxMaxKeys,
secyIfProtectFramesEnable,
secylfvValidateFrames,
secyIfReplayProtectEnable,
secyIfReplayProtectWindow,

SEeCYyIfCUTrTentCIipnersutte,
secyIfAdminPt2PtMAC,
secyIfOperPt2PtMAC,
secylfIncludeSCIEnable,
secylfUseESEnable,
secylfUseSCBEnable
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}

STATUS deprecated

DESCRIPTION "SecY service management (secyIfTable) objects."
::= { secyMIBGroups 1 }

secvIfTCGroup OBJECT-GROUP

OBJECTS {
secyIlfTCTrafficClass
}
STATUS current --- 802.1AEcg
DESCRIPTION "Traffic class control (secyIfTCTable)."
::= { secyMIBGroups 14 }

secylfAPGroup OBJECT-GROUP
OBJECTS {
secyIfAPAccessPCP
}
STATUS current --- 802.1AEcg

DESCRIPTION "Access Priority Code Point control (secyLfAPTable)."
:= { secyMIBGroups 15 }

-- Transmit SC and SA MIB Groups

secyTSCGroup OBJECT-GROUP
OBJECTS {
secyTSCState,
secyTSCEncodingSA,
secyTSCCreatedTime,
secyTSCStartedTime,
secyTSCStoppedTime
}
STATUS current --- 802.1AEcd, updates secyTxSCGroup
DESCRIPTION "Transmit SC managenient (secyTSCTable objects) for
systems supportifng traffic class SCs."
::= { secyMIBGroups 16 }

secyTxSCGroup OBJECT-GROUR
OBJECTS {
secyTxSCI,
secyTxSCState,
secyTxSCEncodingSA,
secyTxSCEncipheringSA,
secyTxSCCreatedTime,
secyTxSCSfartedTime,
secyTxSCStoppedTime
}
STATUS deprecated
DESCRLPTION "Transmit SC management objects (for systems without
traffic class SC capabilities)."
: =\ secyMIBGroups 2 }

segyFSAGroup OBJECT-GROUP
OBJECTS {
secyTSAState,
secyTSANextXPN,
secyTSAConfidentiality,
secyTSAKeyIdentifier,
secyTSASSCI,

SeCcyTSACTYEatedTime,
secyTSAStartedTime,
secyTSAStoppedTime
}
STATUS current --- 802.1AEcg, updates secyTxSAGroup
DESCRIPTION "Transmit SA management (secyTSATable objects) for
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systems supporting traffic class SCs."
::= { secyMIBGroups 17 }

secyTxSAGroup OBJECT-GROUP
OBJECTS {
secyTxSAState,

secyTxSANextPN,
secyTxSAConfidentiality,
secyTxSASAKUnchanged,
secyTxSACreatedTime,
secyTxSAStartedTime,
secyTxSAStoppedTime
}
STATUS deprecated
DESCRIPTION "Transmit SA management objects (for systems withgut
traffic class SC capabilities)."
::= { secyMIBGroups 3 }

-— Receive SC and SA MIB Groups

secyRSCGroup OBJECT-GROUP
OBJECTS {
secyRxSCState,

secyRxSCCreatedTime,

secyRxSCStartedTime,

secyRxSCStoppedTime
}
STATUS current --- 802.1AEcg, updates secyRxSCGroup
DESCRIPTION "Receive SC management (sedyRxSCTable objects) ."
::= { secyMIBGroups 18 }

secyRxSCGroup OBJECT-GROUP

OBJECTS {
secyRxSCState,
secyRxSCCurrentSA,
secyRxSCCreatedTime,
secyRxSCStartedTime,
secyRxSCStoppedTime

}

STATUS deprecated

DESCRIPTION "Receiwe SC management objects."

::= { secyMIBGreUps 4 }

secyRSAGroup OBUVECT-GROUP
OBJECTS {
secyRXS5AState,
seqgYRxXSANextXPN,
secyRxSALowestXPN,
secyRxSAKeyIdentifier,
SecyRxSASSCI,
secyRxSACreatedTime,
secyRxSAStartedTime,
secyRxSAStoppedTime
}
STATUS current --- 802.1AEcg, updates secyRxSAGroup
DESCRIPTION "Receive SA (secyRxSATable objects).”
::= { secyMIBGroups 19 }

SECYRXSAGTOUD OBJECT-GROUP
OBJECTS {
secyRxSAState,
secyRxSANextPN,
secyRxSASAKUnchanged,
secyRxSACreatedTime,
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secyRxSAStartedTime,
secyRxSAStoppedTime
}
STATUS deprecated
DESCRIPTION "Receive SA management objects."
:= { secyMIBGroups 5 }

-- Cipher information, use, and statistics MIB Groups

secyCipherInfoGroup OBJECT-GROUP
OBJECTS {
secyCipherSuiteld,

secyCipherSuiteName,
secyCipherSuiteCapability,
secyCipherSuiteDatalengthChange,
secyCipherSuiteICVLength
}
STATUS current --- 802.1AEcg, updates secyCipherSuitéGroup
DESCRIPTION "Cipher Suite implementation information
(secyCipherSuiteTable objects) ."
::= { secyMIBGroups 21 }

secyCipherSuiteGroup OBJECT-GROUP
OBJECTS {
secyCipherSuiteld,

secyCipherSuiteName,
secyCipherSuiteCapability,
secyCipherSuiteProtection,
secyCipherSuiteProtectionOffset,
secyCipherSuiteDatalLengthChange,
secyCipherSuiteICVLength,
secyCipherSuiteRowStatus

}

STATUS deprecated

DESCRIPTION "Cipher Suite infgrmation objects.”

:= { secyMIBGroups 6 }

secyIlfCipherGroup OBJECT=GROUP
OBJECTS {
secyIlfCipherImp¥emented,
secyIlfCipherEnableUse,
secyIlfCipherRgConfidentiality
}
STATUS crrent --- 802.1AEcg
DESCRIPTION; "Cipher Suite use control (secyIfCipherTable objects)."
1= { secyMIBGroups 13 }

secyCiphexrStatsGroup OBJECT-GROUP

OBJEGTS {
SecyStatsTxOctetsProtected,
secyStatsTxOctetsEncrypted,
secyStatsRxOctetsValidated,
secyStatsRxOctetsDecrypted

}

STATUS current --- 802.1AEcg

DESCRIPTION
"Cipher Suite performance statistics (from secyStatsTable)."

::= { secyMIBGroups 24 }

-- Transmit and Receive SA and SC statistics MIB Groups
secyTxSAStatsGroup OBJECT-GROUP

OBJECTS {
secyTxSAStatsProtectedPkts,
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secyTxSAStatsEncryptedPkts
}
STATUS deprecated
DESCRIPTION "Transmit SA statistics objects."
::= { secyMIBGroups 7 }

secyRxSAStatsGroup OBJECT-GROUP

OBJECTS {
secyRxSAStatsUnusedSAPkts,
secyRxSAStatsNoUsingSAPkts,
secyRxSAStatsNotValidPkts,
secyRxSAStatsInvalidPkts,
secyRxSAStatsOKPkts

}

STATUS deprecated

DESCRIPTION "Receive SA statistics objects."

::= { secyMIBGroups 8 }

secyTSCStatsGroup OBJECT-GROUP
OBJECTS {
secyTSCStatsProtectedPkts,
secyTSCStatsEncryptedPkts
}
STATUS current --- 802.1AEcg, updates seg§{§IxSCStatsGroup
DESCRIPTION "Transmit SC statistics (secyTSCSfatsTable objects)."
::= { secyMIBGroups 22 }

secyTxSCStatsGroup OBJECT-GROUP

OBJECTS {
secyTxSCStatsProtectedPkts,
secyTxSCStatsEncryptedPkts,
secyTxSCStatsOctetsProtected)
secyTxSCStatsOctetsEncrypted

}

STATUS deprecated

DESCRIPTION "Transmit SC st@tistics objects.”

::= { secyMIBGroups 9 }

secyRSCStatsGroup OBJECI—-GROUP
OBJECTS {
secyRxSCStatslatePkts,
secyRxSCStatsNotValidPkts,
secyRxSCStafisInvalidPkts,
secyRxSCSfatsDelayedPkts,
secyRxSCStatsUncheckedPkts,
secyRXS5CStatsOKPkts
}
STATUS current --- 802.1AEcg, updates secyRxSCStatsGroup
DESCRIPTION "Receive SC statistics (secyRxSCStatsTable objects)."
: =\ secyMIBGroups 23 }

segyRxSCStatsGroup OBJECT-GROUP
OBJECTS {
secyRxSCStatsUnusedSAPkts,
secyRxSCStatsNoUsingSAPkts,
secyRxSCStatsLatePkts,
secyRxSCStatsNotValidPkts,
secyRxSCStatsInvalidPkts,

SECYRXSCSTarsDerayedrkes,
secyRxSCStatsUncheckedPkts,
secyRxSCStatsOKPkts,
secyRxSCStatsOctetsValidated,
secyRxSCStatsOctetsDecrypted
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STATUS deprecated
DESCRIPTION

"Receive SC statistics objects."
::= { secyMIBGroups 10 }

=——ComtrotrIed PortService statistits MIB—trouprs

secyIlfStatsGroup OBJECT-GROUP

OBJECTS {
secyStatsTxUntaggedPkts,
secyStatsTxTooLongPkts,
secyStatsRxUntaggedPkts,
secyStatsRxNoTagPkts,
secyStatsRxBadTagPkts,
secyStatsRxNoSAPkts,
secyStatsRxNoSAErrorPkts,
secyStatsRxOverrunPkts

}

STATUS current --- 802.1AEcg, updates secyRxSCStatsGroup

DESCRIPTION
"SecY statistics (secyStatsTable objects) ."

::= { secyMIBGroups 20 }

secyStatsGroup OBJECT-GROUP
OBJECTS {
secyStatsTxUntaggedPkts,
secyStatsTxTooLongPkts,
secyStatsRxUntaggedPkts,
secyStatsRxNoTagPkts,
secyStatsRxBadTagPkts,
secyStatsRxUnknownSCIPkts,
secyStatsRxNoSCIPkts,
secyStatsRxOverrunPkts
}
STATUS deprecated
DESCRIPTION
"SecY statistigs objects."
:= { secyMIBGroups 11 }

END

Delete subtlanuse 13.7.

99
Copyright © 2017 IEEE. All rights reserved.

© IEEE 2017 - All rights reserved



https://iecnorm.com/api/?name=3eb7bfbac48badd793fccea51dd164fa

ISO/IEC/IEEE 8802-1AE:2013/Amd.3:2018(E)

|IEEE Std 802.1AEcg-2017
|EEE Standard for Local and metropolitan area networks—Media Access Control (MAC) Security—Amendment 3: Etherrnet Data Encryption devices

14. Encoding of MACsec protocol data units

14.5 Default Cipher Suite (GCM-AES-128)

bsequent NOTES.
NOTE 1—[B7], [B10] and [B12] provide additional information about GCM, its security properties and use.

Change the last paragraph of 14.5 as follows:
When the Default Cipher Suite is used for Confidentiality Protection with a confidentiality offset

— A is the Destination MAC Address, Source MAC Address, and the octets of the SecTAGand the first
confidentialityOffset (10.7.24) octets of the User Data (or all the octets of the Usér Data if that
comprises fewer than confidentialityOffset octets) concatenated in that order.

— Pis the remaining octets (if any) of the User Data.

— The Secure Data is the first confidentialityOffset octets of the User Data concatenated with C, in that
order (or all the octets of the User Data if that comprises fewer than confidentialityOffset octets).

NOTE 3— IEEE Std 802.1AE-2006 specified the confidentiality offset option to fa€uitate early MACsec deployment on
systems that needed to examine the initial octets of IP version 4 or version 6 framies to decide where to store received

frames, before decrypting the frame. The XPN Cipher Suites standardized ind{EEE Std 802.1 AEbw-2013 do not support
confidentiality offsets.

14.6 GCM-AES-256

Change the last paragraph of 14.6 as follows, renumbering the preceding NOTE as required:
When this Cipher Suite is used for Confidentiality)Protection with a confidentiality offset

— A is the Destination MAC Address, Source MAC Address, and the octets of the SecTAG and the first
confidentialityOffset (10.7.24)-octets of the User Data (or all the octets of the User Data if that
comprises fewer than confidentialityOffset octets) concatenated in that order.

— P is the remaining octets (if any) of the User Data.

— The Secure Data is the first confidentialityOffset octets of the User Data concatenated with C, in that
order (or all the octetsiof the User Data if that comprises fewer than confidentialityOffset octets).

NOTE 2— IEEE Std 8024AE-2006 specified the confidentiality offset option to facilitate early MACsec deployment on
systems that needed\arexamine the initial octets of IP version 4 or version 6 frames to decide where to store received
frames, before dedtypting the frame. The XPN Cipher Suites standardized in IEEE Std 802.1 AEbw-2013 do not support
confidentiality offsets.
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Insert the following new Clause 15 after the existing Clause 14.

15. Ethernet Data Encryption devices

An Ethernet Data Encryption device (EDE) is a frame forwarding device with two physical ports that uses
IEEE Std 802.1Q, IEEE Std 802.1AE, and IEEE Std 802.1X to provide integrity and confidentiality for
frames forwarded on network hops open to attack. One port (red side) receives and transmits unprotected
frames, while frames transmitted and received on the other (black side) are protected by MACsec.

This clause describes and specifies:

a) The common characteristics of EDEs—the rationale for identifying some of the many\possible
MACsec capable bridging systems as EDEs—and provides an EDE taxonomy (15.1)¢

b) How connectivity between adjacent bridges in a customer bridged network or a‘Rtovider Bridged
Network (PBN) can be secured by an EDE-M (15.2) comprising a two-port VLAN-unaware MAC
Bridge with a MAC Security Entity (SecY) supporting one port.

¢) Requirements for securing connectivity across a PBN (15.3).

d) How connectivity across a PBN can be secured by an EDE-M (154),~0r by an EDE-CS (15.5),
EDE-CC (15.6), or EDE-SS (15.7)—each comprising two VLAZ bridge components, and each
using MACsec to preserve frame data integrity, data origin authénticity, and confidentiality, while
allowing the provider to use the frame’s VLAN tag to perforn service selection and to convey
priority code point (PCP) and drop-eligible (DEI) information:

e) Interoperability between EDEs and other MACsec-capable’bridging systems (15.8).

f)  Considerations applicable to UNI access and CFM _use)when EDEs are used (15.9).

An understanding of architectural concepts common to\this and other IEEE 802.1 standards is essential to
understanding this standard’s specification of EDEs. The reader is encouraged to review Annex D of IEEE
Std 802.1X and IEEE Std 802.1Q’s use of bridge components in its specification of Provider Edge Bridges
(PEBs), Backbone Edge Bridges (BEBs), PBNs, and provider network service interfaces (see, in particular,
IEEE Std 802.1Q-2014 Clause 15, Clause_16, Clause 25, 15.2, and 25.2).

15.1 EDE characteristics

The specification of EDEs arises from the desire to separate, so far as is possible, the implementation and
use of MAC security within bridged networks from other implementation and management concerns.
Reduction of the scope (in terms both of quantity and variety) of the functionality co-resident with the
implementation and.management of MACsec and its associated authentication, authorization, and key
agreement functions can have two benefits. First, there is less software to validate, and fewer people and
organizations imight have to be involved in the development of each EDE. Second, it might be possible to
assign management responsibility for EDEs and other bridging systems to separate smaller administrative
organjzatiens, each with its own particular expertise. Against these benefits are to be set the costs arising
from_additional items of equipment and the operational coordination necessary. This standard does not
attempt to judge the balance of these benefits and costs, which are implementation and deployment specific.
In particular there is no suggestion that the specification of EDEs means that these are always preferred to
the use of other bridging systems specified in IEEE Std 802.1Q with MACsec supporting particular ports.

Restricting an EDE to having two and only two physical ports reduces the requirement for traffic class

processing, particularly if the ports operate at close to the same data rate. A two-port EDE might also have
no need to appear as a node in certain protocols at all, with frames for those protocols (or specific instances
of those protocols as identified by destination group MAC address) being relayed simply from one port to
another. Since other types of bridging systems will be usually attached to an EDE, there is no need to learn
from the source address of frames.
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NOTE 1—IEEE Std 802.1Q provides for some functional simplification in two-port systems or components. Provider
Edge Bridges can simply forward frames addressed to the Nearest Customer Bridge Address if the C-VLAN component
of a PEB has a single Provider Edge Port, i.e., it provides connectivity to a single provider network service instance
(stated in terms of the equivalent condition of connecting to the S-VLAN component through a single Customer
Network Port in IEEE Std 802.1Q-2014 subclause 13.41). If the enhanced filtering utility criteria (IEEE Std
802.1Q-2014 8.7.2) can never be met (a common condition for a two-port component supporting point-to-point

connectivity), no source address learning need ever occur, and the size of the Filtering Database can be restricted to that
necessary to accommodate the Permanent Database.

This standard specifies various types of EDE, distinguishing them by their bridging components. An
EDE-M comprises a single VLAN-unaware MAC Bridge component, an EDE-CS (both a C-VLAN and afi
S-VLAN component), an EDE-CC two C-VLAN components, and an EDE-SS two S-VLAN components.
The architecture and use of each type is explained in the following clauses (15.2—15.7).

NOTE 2—The first-time reader of this specification is encouraged to read 15.2 through 15.7 before (attempting to
understand this taxonomy and its inherent possibilities in detail. In brief, describing each type of EDE in terms of
existing components (just as IEEE Std 802.1Q specifies a Provider Edge Bridge in terms of the C-VIZAN and S-VLAN
components that comprise Customer Bridges and Provider Bridges respectively) makes for econeimy of specification
and simplifies analysis. Since the existing components can already be connected in a network,,and any part of a valid
network can be considered a valid (if large) system, no new interoperability challenges arise.

15.2 Securing LANs with EDE-Ms

In the simplest EDE network configuration, the protected (black-side) of each of a pair of EDE-Ms is
attached to a single LAN providing point-to-point connectivity between the EDEs as shown in
Figure 15-1.

_ EDE-M ) _EDE-M _
Red side Black side Black side Red side
Higher Higher Higher Higher
Layer Layert — — 0 ——— — — » Layer Layer
Emmes Erﬂ\tle% Entmes Entities

- )1 O—0
Bsﬂ 85 PAE{- ————————— -}PAEJfS‘I Esﬂ
()
SecY EecY
()
v ¢ h 4

LAN MAC | [ LAN MAC | [ LAN MAC
_.data\[SA DA _.data_ [SecTAG[SA[DA| _.data_|SA[DA
—> —> —>

Figure 15-1—EDE-Ms connected by a point-to-point LAN

Théwpper part of Figure 15-1 shows the interface stacks, each attached to a LAN, in two EDE-Ms. The
{ower part shows the path, from the red side of one of the EDEs through to the red side of the other, and the
change to a frame transmitted along that path.

NOTE 1—The architecture of a bridge is often drawn as in Figure 11-4, showing the MAC Relay entity below the MAC
Service boundary to show that the relay is transparent to higher layer protocols. In this clause (Clause 15) it is

convenient to use figures that focus on the interface stacks supporting relay and higher layer entities as i Figure 11-3.
Numbers in the figures in this clause (e.g., 8.5.1 in Figure 15-1, 6.9 in Figure 15-2) refer to relevant clauses of IEEE Std
802.1Q-2014. The representation of EDE-M1 and EDE-M2 in Figure 15-1 provides a simple indication that frames
transmitted and received by their black-side ports have had SecTAGs (and MACsec processing) applied. Similarly, other
figures in this clause use light and dark patterns to indicate the possible presence of a C-VLAN or an S-VLAG tag
respectively. For example, in Figure 15-3 an untagged or C-tagged frame from Bl is Sec-tagged by EDE-1, has an
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S-TAG added by PBI, and passes through PB2 before the outer tags are processed and removed en-route to B2. This
notation can be used in larger network diagrams where showing the frame on each connecting link is inconvenient.

A pair of EDE-Ms can secure a point-to-point LAN connecting the ports of two Customer Bridges or
Provider Bridges. as in Figure 15-2.

Provider Bridge Provider Bridge
(S-VLAN aware) (S-VLAN aware)
Higher Layer Higher Layer Higher Layer
Enties € ——————————————— —— — — — — — — — — » Entities Emmes .
O=7-170 () -1
6.9 6.9 EDE-M DE-M 6.9
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0 0 Eiii; ; } Entiles Entiies ; } Emi.yé‘l 0 )
A A ~10-0) 0 2 A
BSLI 85Jj’AE<‘ )PAEJ?51 8
Sec EecY T

*

LAN MAC | [ LAN MAC | | LAN MAC | { LAN MAC

..data [S-TAG[SA[DA] ...data [S-TAG]SeaTAG[ SA[DA] ..data [S-TAG[SA[DA]
—> —> —>
Figure 15-2—EDE-Ms securing & point-to-point LAN between Provider Bridges

Each EDE-M’s PAE uses the Nearest non<TPMR group address® (01-80-C2-00-00-03) as the destination
address for EAPOL PDUs. Frames with’/this destination address are filtered by all bridges specified in IEEE
802.1 standards (including EDEs),other than TPMRs. A PAE receiving a frame with this destination address
can be certain that no IEEE 802} standards-conformant bridge lies between itself and the originator of the
frame. If such a bridge is interposed between the EDE-Ms, they will not exchange EAPOL PDUs and will
not, as a consequence, use MACsec to protect the frames (if any) that they forward. This avoids unintended
use of the EDE-Ms inha-misconfigured network. Similarly neither EDE-M shown can receive EAPOL-PDUs
from other EDEgs-cotmected to PB1 or PB2. This helps to prevent accidental creation of MACsec protected
connectivity thredgh (but without the participation of) an intervening bridge, and the undesirable
consequence of making it impossible for that bridge to understand frames that it was intended to receive.

NOTE 2+-EAPOL PDUs are used to initiate and reinitiate EAP authentication exchanges, convey EAP PDUs in support
of these exchanges, and convey MACsec Key Agreement PDUs (MKPDUs). At the time of the development of the
IEEE Std 802.1AEcg-2016 amendment to this standard, EAPOL destination addresses were specified in IEEE
Std 802.1X-2010 11.1 and Table 11-1, and filtering of Reserved Addresses by bridges was specified in IEEE
Std 802.1Q-2014 8.6.3, 8.13.4, and Table 8-1, Table 8-2, and Table 8-3.

Each EDE-M also filters the addresses specified by IEEE Std 802.1Q as TMPR component Reserved

AUUerbe WIlCIl am EDE-vE b I’AD lb Lonugurcu LO USC I.[lC Neareston=-1TPVR group duurt:sa, lIlC omcr
Reserved Addresses specified for MAC Bridge, C-VLAN, and S-VLAN components are forwarded, making
the EDE-Ms and the connection they protect transparent to protocols using those addresses.

OThis address was identified as the 802.1X PAE address in IEEE Std 802.1Q-2005. That name is still used in IEEE 802.1X-2010.
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15.3 Securing connectivity across PBNs

IEEE Std 802.1Q specifies support of the MAC Service by Provider Bridged Networks and their principles
of operatlon Ind1v1dual instances of the MAC Service are segregated within the PBN by S-VLAN tag, and

service instance can support service interfaces of more than one type. For example, ina hub-and-spoke
configuration, it might be convenient to use a C-tagged service interface at the central site but a port-based
interface at the remote sites, since the latter communicate directly only with the central site. Such an
arrangement avoids having to configure each remote site differently. Alternately, each remote site might be
configured to use the same identical S-TAG value. In the first of these alternatives, the PBN adds or removes
the tag at the service interface; in the latter, it is translated. S-VLAN tag translation within the PBN-also
allows the service provider to re-allocate service instances without changing the customers’ service instance
selection. The VLAN tags used for service selection also carry priority and drop_eligible fields.that can be
policed and changed by the service provider.

NOTE—This summary of PBN service instance selection, segregation, and priority handlinglsetves only to provide
context for the provisions for this standard. For an authoritative specification, refer to IEEE $td 802.1Q.

Since VLAN tags used for communicating priority information and for serviec”instance selection can be
modified by the PBN service provider, they cannot be protected by MACsec, as any change would then
result in discard on verification failure. It is also preferable for the seryice provider not to have to make any
change to accommodate MACsec-protected frames. From the serviee“provider’s point of view, a frame
whose initial EtherType is the MACsec EtherType is untagged,(unless the provider’s interface is itself a
member of the CA that is protecting frames between the interfaée’and customer’s equipment). Figure 15-3
illustrates the passage of two MACsec-protected frames from one customer bridge network to another
through port-based interfaces provided by a PBN. The first frame comprises a MAC DA, SA, and arbitrary
data, with each of these frame fields reaching its destination unmodified. The second comprises a MAC DA
and SA, a C-VLAN tag, and arbitrary data. Each~of these frame fields also reaches its destination
unmodified—the C-VLAN tag is just one possibility for the initial octets of the arbitrary data of the first
example frame—and its protection ensures that an attacker cannot simply change the VLAN assignment of
the frame.

@ EDE‘I EDE2
OO0 6

m " _data__ |SA[DA]
_.data__ <JSecTAG[ SA[DA] .data___ [SecTAG[SA[DA]
...data [SecTAG[s-TAG[ SA]DA]
— —>
...data [C-TAG]SecTAG[ SA[DA] ...data [C-TAG[SecTAG[ SA|DA]

..data [C-TAG[SecTAG[S-TAG[SA[DA]

Figure 15-3—MACsec protected frame traversing a PBN

Since the PBN service provider (operating PB1) sees frames received from the customer as untagged,

Figure 15-3 does not provide a way for EDE-1 to communicate each frame’s priority to PBI. This can be
done by priority tagging the frame after protecting it with MACsec. This requirement to communicate
priority is so common as to be a required EDE-M capability (15.4, Figure 15-4). Other types of EDE,
including the EDE-CS (15.5, Figure 15-6), add a full VLAN tag that depends on the protected VLAN tag so
that the service provider can support service selection without requiring access to the protected data.
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15.4 Securing PBN connectivity with an EDE-M

The point-to-point connectivity between the EDEs shown in Figure 15-1 could equally be provided by a
Provider Bridged Network (PBN). Figure 15-4 illustrates the use of a pair of EDE-Ms to secure connectivity
between Customer Bridges attached to port-based service interfaces provided by a PBN. (Numeric

references in the figure are to clauses in IEEE Std 802.1Q-2014.)
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Figure 15-4—EDE-Ms securing point-to-point LAN connectivity across a PBN

As shownlinithe figure, EDE-M1 (on the left) may recover the signaled priority from the C-VLAN tag (if
present)‘of'the received frame as specified by IEEE Std 802.1Q (IEEE Std 802.1Q-2014 6.20 Support of the
ISSywith signaled priority) before protecting the frame using MACsec. If the EDE-M1 is capable of
recovering signaled priority, it shall also be capable of being configured to priority tag (IEEE
Std 802.1Q-2014 6.13 Support of the ISS for attachment to a PBN) or not priority tag frames transmitted by
the black-side port. EDE-M2 (on the left) receives the frame and (if it is capable of recognizing signaled
priority and priority tagging frames) removes any S-TAG immediately following the MAC SA and DA (not
shown in the figure, which assumes the service provider interface has been configured to deliver frames that

are not S-tagged). It validates the frame using MACsec betore recovering the priority originally signaled by
B1 in the C-VLAN tag (if present, and if capable of recovering signaled priority) and forwarding the frame.

In this scenario, each EDE-M’s PAE uses the Bridge Group Address (01-80-C2-00-00-00) as the destination
address of EAPOL PDUs transmitted to its peer PAE. The use of this address is specified in IEEE
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Std 802.1X, and it is also identified as the Nearest Customer Bridge group address by IEEE Std 802.1Q.
Each EDE-M filters any frame with a destination address that is one of the Reserved Addresses specified by
IEEE Std 802.1Q as filtered by MAC Bridge and C-VLAN components (IEEE Std 802.1Q-2014 Table 8-1)
with the exception of the Nearest Customer Bridge group address.

NOTE—A frame that is received on the red-side port and not forwarded by the MAC Relay Entity will not be received
by the PAE for the black-side port or transmitted on the black-side port. A frame that is received on the black-side port
and not forwarded will not be transmitted on the red-side port but can be received by the PAE for the black-side port.

The PBN service is not necessarily limited to point-to-point connectivity, Figure 15-5 illustrates the secure
use of a multi-point service to connect three customer bridges.

@ —>
il

black-side red-side
port port

(EDE-
g w ? B3
black-side red-side
port port

Figure 15-5—EDE-Ms securing multi-point PBN connectivity
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In the figure the provider bridge ports attached to the blackzside ports of each of the EDEs are assumed to be
configured to provide connectivity between each of the latfer.

15.5 Securing PBN connectivity withh an EDE-CS

An EDE-CS provides a red-side C-tagged'service interface and uses a black-side S-tagged service interface.
It allows an attached customer netwerk to use C-VIDs to select between provider service instances, protects
each of those service instances with a separate CA, and identifies frames for each with a single S-VID. An
EDE-CS comprises both a C-VLAN and an S-VLAN component, just as in a Provider Edge Bridge (PEB),
with the following additions and restrictions. A single C-VLAN component provides a single red-side
Customer Edge Port and.one or more Provider Edge Ports, each supported by a SecY. Each of the Provider
Edge Ports is attached'to one of the Customer Network Ports of the S-VLAN component, which supports a
single black-side-Provider Network Port.

NOTE—Thetetms customer and provider applied to the external and internal ports of an EDE-CS are those used by
IEEE Std.802.1Q in its description of PBs, PEBs, and BEBs and reflect the role of those ports in the layered network
architécture. They do not indicate control or ownership of the equipment.

Figure 15-6 depicts an example network, with a single provider operated bridge (PB) that provides S-tagged
service interfaces to two customer operated EDE-CSs and a customer operated PEB, and a port-based
interface to a customer owned EDE-M. Consider EDE-CSI1, on the left of the figure. This has a C-VLAN
component, with a single Customer Edge Port connected to bridge B1 and three Provider Edge Ports, and an

S-VLAN component, with a Provider Network Port attached to the provider’s S-tagged service interface and
three Customer Network Ports. Each of the three Provider Edge Ports has a SecY that protects transmitted
and received frames and connects to one of the Customer Network Ports. EDE-CS1’s C-VLAN component
is constrained, as required by IEEE Std 802.1Q’s specification of PEB operation, to forward frames received
on its Customer Edge Port for a given VLAN to at most one of its Provider Edge Ports, and hence to at most

106
Copyright © 2017 IEEE. All rights reserved.

© IEEE 2017 - All rights reserved



https://iecnorm.com/api/?name=3eb7bfbac48badd793fccea51dd164fa

ISO/IEC/IEEE 8802-1AE:2013/Amd.3:2018(E)

|IEEE Std 802.1AEcg-2017
|EEE Standard for Local and metropolitan area networks—Media Access Control (MAC) Security—Amendment 3: Etherrnet Data Encryption devices

one Customer Network Port. Each of the Customer Network Ports does not have a SecY, and thus treats each
received frame as untagged and assigns it to the S-VLAN identified by the port’s PVID as follows:
— The upper port’s PVID is configured with the S-VID used by the point-to-point service instance that
provides connectivity to EDE-M2 (thus protecting communication between B1 and B2)

A m S i alals)
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(protecting communication between B1 and B3).

— The lower port’s PVID provides connectivity to the upper C-VLAN component in PEB4 (with a
SecY on its Provider Edge Port, protecting communication between B1 and B4.1).

Not all the protected traffic has to pass through EDE-CS1 or be associated with one of its protected sgi¥ice
instances; the figure also shows EDE-CS3 and PEB4 (with a SecY on the Provider Edge Port of its lower
C-VLAN component) protecting traffic between B3 and B4.2.

EDE-CS1

EDE-CS3
B1,B2 4

B1,83

Provider Edge Customer
Port Network Port I
Customer Edge Provider (
Network Port [O2N
( : /
B3,B4.2

L L
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...data [C-TAG[SecTAG[ SA[DA|
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...data [C-TAG[SecTAG[S-TAG[SA[DA]

...data [C-TAG|SA | DA

Figure 15-6—Example network with an EDE-CS

Figure 15-7 shows the internal architecture of an EDE-CS together with that of a Customer Bridge and a
Provider Bridge (attached tothe EDE-CS’s Customer Edge Port and Provider Network Port respectively).
This view of the interface stacks involved in the connection of the EDE-CS to an S-tagged interface depicts
just one path through thénetwork.

The PAE of eachn\EDE-CS’s Provider Edge Port shall be capable of being configured to use the Bridge
Group Address (01-80-C2-00-00-00, also known as the Nearest Customer Bridge group address) as the
destination address of EAPOL PDUs that it transmits and receives. The C-VLAN component of an EDE-CS
filters amy,frame with a destination address that is one of the Reserved Addresses specified by IEEE
Std 802.1Q as filtered by MAC Bridge and C-VLAN components (IEEE Std 802.1Q-2014 Table 8-1),
including the Nearest Customer Bridge group address. The S-VLAN component filters any frame with a
destination address that is one of the Reserved Addresses specified by IEEE Std 802.1Q as filtered by
S-VLAN components.

NOTE—Because the EDE-CS’s C-VLAN component provides connectivity to multiple service instances, it does not
offer the same level of transparency to protocols using the Nearest Customer Bridge group address as does an EDE-M.

In Figure 15-6 the PAE associated with the uppermost Provider Edge Port on EDE-CSI is connected (over
an S-VLAN supported by the Provider Bridge PB) to the PAE for the black-side port of EDE-M2, and
exchanges EAPOL PDUs with that PAE. The path between the PAEs is supported by the S-VLAN
components (the network component in EDE-CS1 and the Provider Bridge PB) that do not filter frames with
the destination MAC address used by the EAPOL PDUs. Similarly EAPOL PDUs are exchanged between
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the PAE for the middle Provider Edge Port of EDE-CS1 exchanges EAPOL PDUs with the PAE for the
upper Provider Edge Port of EDE-CS3 (over another S-VLAN), between the PAE for lower Provider Edge
Port of EDE-CS1 and that for the upper Provider Edge Port of PEB4, and between the PAEs for the lower
Provider Edge Ports for EDE-CS3 and PEB4.
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(C-VLAN aware) Red side Black side (S-VLAN aware)
Higher Layer i rLa : 3
Entitiost— — >ngher Layer Higher Ljyer -——_——— e >

Emmes Entities
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Figure 15-7—EDE-CS connected to a PBN S-tagged interface

15.6 Securing PBN connectivity with an EDE-CC

A service provider might offef{’-tagged service interfaces but not S-tagged interfaces. Equally it might be
desirable to secure existing network connectivity by adding an EDE between a Customer Bridge and the
provider network whilé\retaining the C-VLAN service selection capability. Figure 15-8 illustrates this
before and after scenatio.

The upper half.of the figure depicts a Customer Bridge attached to a PEB that provides access to three
point-to-point service instances, each selected by one or more C-VIDs or by the PVID used by the PEB’s
Customer“Edge Port to classify frames received untagged. Frames with any given VID are forwarded
through”at most one of the PEB’s Provider Edge Ports and hence through at most one Customer Network
Port: The PEB’s S-VLAN component sees each of these frames as untagged (as it does not recognize a
C-TAG) and assigns each to the S-VLAN (and thus to the point-to-point service instance) identified by the
Customer Network Port’s PVID. The frame is S-tagged with the selected S-VID as it passes through the
PEB’s Provider Network Port into the PBN. In the other direction, each frame received from the PBN is
directed by the PEB’s S-VLAN component to Customer Network Port whose PVID matches the received

S-VID. The S-TAG i1s removed on transmission through the Customer Network Port, revealing the C-tagged
frame, which is then forwarded by the PEB’s C-VLAN component. Within the PEB, one C-VLAN can be
carried without a tag on each of the internal LANs that connects a Provider Edge Port with a Customer
Network Port, which leads to the possibility of frames for each of these C-VLANSs being carried without a
C-TAG within the PBN.
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Figure 15-8—Using an EDE-CC with a C-tagged provider service interface

In the lower half of Figure 15-8 an EDE-CC hagbgen added between the Customer Bridge and the PEB. In
the figure the PEB is shown as supportingtthrée service provider instances, protecting communication
between B1 and B2, B1 and B3, and betwéen B1 and B4 (B2, B3, and B4 lying elsewhere in the network),
and the EDE-CC’s edge component has ‘three Provider Edge Ports, each participating in a CA that protects
one of the service instances. In this.ge€nario, it is unnecessary to carry the additional C-TAG, added by the
EDE-CC’s network component, oyer the PBN—it can be removed by the PEB’s Provider Edge Port as the
attached internal LAN sufficessto identify the provider service instance within the PEB. The PBN frame
format for each of the service instances is then as shown in the bottom right of the figure. If the PEB had
been configured to map(these CAs to one or two service instances, a C-TAG would be required to
distinguish those carri¢d over a common service instance.

Figure 15-9 showslthe architecture of the EDE-CC in more detail. This standard extends the use of the terms
Customer Edge- Port, Provider Edge Port, Customer Network Port, and Provider Network Port (initially
defined inJEEE Std 802.1Q for Provider Edge Bridges) to identify ports that play similar roles in EDE-CSs,
EDE-CCs;and EDE-SSs. However, if a SecY associated with a EDE-CC’s Provider Edge Port is configured
not'to.protect frames (as might be done to facilitate initial deployment), a SecTAG will not be added to
ttansmit frames, and the EDE-CC’s Customer Network Port component will see the received frames as
already C-VLAN-tagged and will not add a further tag. The externally observable behavior of the EDE-CC
would then resemble that of a single Customer Bridge, not a Provider Edge Bridge.
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Figure 15-9—EDE-CC architecture

The PAE of each Provider Edge Port for an EDE-CC’s edge component-shall be capable of being configured
to use the EDE-CC PEP Address (see Table 15-1) as the degtination address of EAPOL PDUs that it
transmits and receives. In Figure 15-9, the EDE-CC’s C-VLANietwork component (shown on the right in
the figure, with a Customer Network Port and a Providep-Network Port) is shown at a lower level than its
accompanying edge component to emphasize the factthat-it is transparent to the operation of the Provider
Edge Port PAEs and other edge component protocol €ntities. It filters any frame with a destination address
that is one of the Reserved Addresses specified-by IEEE Std 802.1Q as filtered by S-VLAN components.
The EDE-CC’s C-VLAN edge component (showw on the left in the figure, with a Customer Edge Port and a
Provider Edge Port) filters any frame with a destination address that is either one of the Reserved Addresses
specified by IEEE Std 802.1Q as filfered by MAC Bridge and C-VLAN components (IEEE Std
802.1Q-2014 Table 8-1) or the EDE-CC/PEP Address.

The configuration of an EDE4CC is constrained to restrict egress for each Provider Edge Port to a single
C-VID and to restrict the PVID for the internally connected Customer Network Port to the same value, with
the consequence that thewouter C-VID will always match the inner C-VID. The PVID for the Customer Edge
Port is constrained tp'be the same as that for the Provider Network Port and the Static VLAN Registration
Entry (IEEE Std=802.1Q 8.8.2) for that and other VIDs are constrained so that frames for that VID are
transmitted untagged on both ports, with the consequence that frames received untagged on either port are
forwarded«(if\at all) untagged on the other. These restrictions simplify EDE management, supporting the
desired §eparation of concerns (15.1) and maintaining the scope of address learning within each C-VLAN. If
the desired secured connectivity between the EDE-CC and its potential (provider network attached) peers
dépends only on their characteristics and does not vary by C-VLAN, an EDE can create that secure
¢onnectivity on demand—initiating EAP or starting MKA instances to authenticate and authorize the VLAN
connectivity as frames for each VLAN are received—reducing the need to communicate VLAN specific
details between administrative organizations. Further restrictions on the use of EAPOL and MKA to support
such dynamically created connectivity—including use of pre-shared or cached CAKs and

announcements—are beyond the sCope oI this speciiication (see IEEE Std sUZ. I.X 10r detailed capabilities).

NOTE—The descriptive advantage of the two component architecture of PEBs and EDEs is not limited to VLAN
multiplexing over service instances. It allows existing and developing port-based queue servicing specifications to be
applied in the context of the resources available to each provider service instance, for example.
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15.7 Securing PBN connectivity with an EDE-SS

An EDE-SS addresses a similar requirement to that for an EDE-CC—securing existing network connectivity
with minimal change to existing systems, in this case retaining S-VLAN service selection capability, using
the same architecture with two S-VLAN components instead of two C-VLAN components. The same

configurations restrictions apply: the value of the outer S-VID added and removed by the EDE’s network
component matches that of the inner S-VID, and frames received untagged by the Customer Edge Port are
transmitted untagged by the Provider Network Port and vice versa.

The PAE of each EDE-SS’s Provider Edge Port shall be capable of being configured to use the EDE-SS PER
Address (see Table 15-1) as the destination address of EAPOL PDUs that it transmits and receives._The
S-VLAN network component filters any frame with a destination address that is one of the Reserved
Addresses specified by IEEE Std 802.1Q as filtered by S-VLAN components. The S-VIAN edge
component filters any frame with a destination address that is one of these addresses or the"EDE-SS PEP
Address.

NOTE—An EDE device with red-side recognition of S-TAGs and black-side addition and pemoval of I-TAGs and
B-TAGs, used to secure connectivity across a Provider Bridged Backbone Network (PBBN),/would not differ from a
BEB with an EDE-SS on the customer side and is therefore not described in this standard,

15.8 EDE Interoperability

The PAEs specified above for each EDE type (15.2, 15.4, 15.6, 15.7) can be configured to use the group
MAC address typically used by a potential peer MACsec capablé.system. Table 15-1 summarizes the group
addresses specified by this standard and IEEE Std 802.1X, andtheir filtering by bridge components.

Table 15-1—PAE Group Addresses

Address assignment Address value Address filtering
EDE-CC PEP Address 01-80-C2-00-00-1F | Y*
Bridge Group Address, 01-80-C2-00-00-00 |Y |Y
Nearest Customer Bridge group address
EDE-SS PEP Address 01-80-C2-00-00-0B |Y |Y |Y
Nearest non-TPMR Bridge.group address, 01-80-C2-00-00-03 |Y |Y |Y |Y
IEEE Std 802.1X PAE address”
Individual LAN Scepe group address, 01-80-C2-00-00-0E |Y |Y |Y |Y |Y
Nearest Bridge group address®
EDE-CC Edge components

MAC Bridge & C-VLAN components (Customer Bridges, PEB w/multiple PEPsd)
PEB C-VLAN components w/ single PEP
S-VLAN components (Provider Bridges, Provider Backbone Bridges, PEBs)

TPMR components

2Y indicates, Yes, this address is filtered by the component.

PIdentified as the 802.1X PAE address in IEEE Std 802.1Q-2003, IEEE Std 802.1Q-2005, and IEEE Std 802.1X.

“It is intended that no IEEE 802.1 relay device will be defined that will forward frames that carry this destination address.
9A PEB’s C-VLAN component with multiple PEPs supports more than one provider network service instance.

Table 15-2 summarizes the use of these addresses in various scenarios. In each case, the choice of address is
constrained by the need for it to be forwarded (and not filtered) by intervening components. For example, a
PAE for an EDE-M connected via a port-based interface providing access to a single provider service
instance can use the Nearest Customer Bridge group address to communicate to a peer PAE in a similarly
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connected EDE-M or Customer Bridge, but cannot use that address to communicate to an EDE-CC
connected to a C-tagged interface. Where connectivity is impossible or undesirable, an address is not given.
For example, securing connectivity between a EDE-CC connected to a provider network and a TPMR
connected to a distant LAN might be possible using the EDE-CC PAE address, but could render traffic
relayed by the TPMR unintelligible to neighboring Customer Bridges, which operate at a higher sublayer in

the network’s connectivity. The network administrator should take care not to introduce a similar
(sub)layering violation by configuring the PAE of an EDE-M that is not directly connected to a PBN with
the EDE-CC PAE address, as that could interfere with the operation of configuration protocols between the
EDE-M and its immediate neighbors.

Table 15-2—PAE Group Address use

System Connectivity Address™?
EDE-CC C-tagged PBN i/f -1F -1F -1F
EDE-M Port-based PBN i/f |-IF -00 -00 -00
Customer Bridge Port-based PBN i/f | -1F -00 -00 -00
EDE-CS S-tagged PBN i/f -00 -00 -00
EDE-SS S-tagged PBN i/f -0B
Provider Bridge Individual LAN -03 -03 -03 -0E
EDE-M Individual LAN -03 -03 -03 -0E
Customer Bridge Individual LAN -03 -03 -03 -0E
TPMR Individual LAN -OE -0E -0E -0E

The system connected as shown in the ith row of the table interoperates with that in the{jth yow (also connected as shown in that row) using the group address
in ith row and jth column.

YFor convenience the EDE-CC PEP Address is shown as -1F, the Nearest Customer Bridge group address as -00, the EDE-SS PEP address as -0B, the
Nearest non-TPMR group address as -03, and the Nearest Bridge group addres$ias OE.

NOTE—Table 15-2 is not intended to cover all MACse¢ interoperability scenarios.

In addition to agreeing on the group addresses to be used by their PAEs, MACsec-capable systems
connected to a PBN can only interoperatgifithe use, addition, removal, or modification of VLAN tags by the
provider network is appropriate. EDE<€Cs (for example) rely on the presence of VLAN tags to distinguish
provider network service instancess EDE-Ms (on the other hand) need to receive frames from the attached
single provider network service.nstance untagged. When EDE-Ms (or MACsec-capable Customer Bridges)
are connected across a PBN indhub-and-spoke configuration to an EDE-CC acting a hub, the PBN has to be
configured to add a C-VLAN tag prior to EDE-CC reception so that the latter can separate frames from each
spoke and has to remove-the outer C-VLAN tag from frames transmitted by the EDE-CC before they are
delivered to each spoke.

Any outer C-VLAN (or S-VLAN in the case of an EDE-SS) tag only facilitates service selection and
connectivify~across the PBN. This tag is neither used or trusted by systems attached to red-side ports. The
level of ‘trust associated with connectivity between EDEs is based on contents of each MACsec-protected
frame,-ncluding (where appropriate) the VLAN tag. For example, red-side traffic can be separated by
MEAN according to the use made of each VLAN. If an EDE-CC’s PEP’s PAE establishes connectivity
aeross a PBN and the level of authorization (based on authentication attributes) associated with the remote
EDE is sufficient only to permit limited access (perhaps to a guest VLAN), then the EDE-CC’s Edge
Components VLAN ingress controls for the PEP can be configured to deny access to other VLANS.

15.9 EDEs, CFM, and UNI Access

Provider network operators typically define a User Network Interface (UNI) that enables autoconfiguration
of devices attached to provider network services and provides service status information. One set of
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