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Important Notices and Disclaimers Concerning IEEE Standards
Documents

IEEE Standards documents are made available for use subject to important notices and legal disclaimers.
These notices and disclaimers, or a reference to this page (https:/standards.ieee.org/ipr/disclaimers.html),
appear in all standards and may be found under the heading “Important Notices and Disclaimers Concerning
IEEE Standards Documents.”

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

IEEE Standards documents are developed within the IEEE Societies and the Standards Coordin.‘ing
Committees of the IEEE Standards Association (IEEE SA) Standards Board. IEEE develops its sta. dardz
through an accredited consensus development process, which brings together volunteers repre: =nti.  va..ed
viewpoints and interests to achieve the final product. IEEE Standards are documents ae.=lopcd by
volunteers with scientific, academic, and industry-based expertise in technical working groups. Volunteers
are not necessarily members of IEEE or IEEE SA, and participate without compensatio= frc n IEEE. While
IEEE administers the process and establishes rules to promote fairness in the co.sensus development
process, IEEE does not independently evaluate, test, or verify the accuracy of any ¢ the ‘nfc.mation or the
soundness of any judgments contained in its standards.

IEEE does not warrant or represent the accuracy or completeness of the raaterial contained in its standards,
and expressly disclaims all warranties (express, implied and statutoir )\ =ot included in this or any other
document relating to the standard, including, but not limited to, thkc wanaties of: merchantability; fitness
for a particular purpose; non-infringement; and quality, accuracy,  ffec.iveness, currency, or completeness
of material. In addition, IEEE disclaims any and all conditior rei. ting to results and workmanlike effort. In
addition, IEEE does not warrant or represent that the use cf the material contained in its standards is free
from patent infringement. IEEE Standards documents are ~upg ied “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, put “i.2s *, market, or provide other goods and services related to
the scope of the IEEE standard. Furthermore. .2 siewpoint expressed at the time a standard is approved and
issued is subject to change brought abcuf through developments in the state of the art and comments
received from users of the standard.

In publishing and making its stanucsd. available, IEEE is not suggesting or rendering professional or other
services for, or on behalf of, ¢ nv/person or entity, nor is IEEE undertaking to perform any duty owed by any
other person or entity to anbthe.-*ny person utilizing any IEEE Standards document, should rely upon his or
her own independent ji~amc ot in the exercise of reasonable care in any given circumstances or, as appropriate,
seek the advice of a ¢ mpe ent professional in determining the appropriateness of a given IEEE standard.

IN NO EVEN1 "HALL EEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLAR. Or CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: THE
NEED TO 1 ROCURE SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUISINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WhHITL'ER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
O HERV/ISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
JJPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.

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 is the approved IEEE standard.
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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, nor 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 the presenter’s views should be considered the personal views of that individual rather
than the formal position of IEEE, IEEE SA, the Standards Committee, or the Working Group.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of
membership affiliation with IEEE or IEEE SA. However, IEEE does not provide interpretstion .
consulting information, or advice pertaining to IEEE Standards documents.

Suggestions for changes in documents should be in the form of a proposed change of text, ogerer vith
appropriate supporting comments. Since IEEE standards represent a consensus of concerned inwrests, it is
important that any responses to comments and questions also receive the concurrence of a balance of interests.
For this reason, IEEE and the members of its Societies and Standards Coordinating Commn.“te¢.® are not able to
provide an instant response to comments, or questions except in those cases where the . »atter as previously
been addressed. For the same reason, IEEE does not respond to interpretation requests. Any person who would
like to participate in evaluating comments or in revisions to an IEEE standara ‘s we.~ome to join the relevant
IEEE working group. You can indicate interest in a working group using the Intercts‘ab in the Manage Profile
& Interests area of the IEEE SA myProject system. An IEEE Account = ne >ded to access the application.

Comments on standards should be submitted using the Contact Us “orm.

Laws and regulations

Users of IEEE Standards documents should consult all ap/licable iaws and regulations. Compliance with the
provisions of any IEEE Standards document does not co. sti.ute compliance to any applicable regulatory
requirements. Implementers of the standard are responsible for observing or referring to the applicable
regulatory requirements. IEEE does not, by the nutlicat.on of its standards, intend to urge action that is not
in compliance with applicable laws, and thes~ dc-uir ents may not be construed as doing so.

Data privacy

Users of IEEE Standards document: shc 'ld evaluate the standards for considerations of data privacy and
data ownership in the context of asressing and using the standards in compliance with applicable laws and
regulations.

Copyrights

IEEE draft and apprcved standards are copyrighted by IEEE under US 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 bothaise, v reference, in laws and regulations, and use in private self-regulation, standardization,
and the premouion 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
docum. nts.

Pi.otoc Hpies

Suvject to payment of the appropriate licensing fees, 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; https://
www.copyright.com/. Permission to photocopy portions of any individual standard for educational
classroom use can also be obtained through the Copyright Clearance Center.
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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 edition of the
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every 10 years. When a document is more than 10 years
old and has not undergone a revision process, it is reasonable to conclude that its contents, 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 amend=d
through the issuance of amendments, corrigenda, or errata, visit IEEE Xplore or contact IEFE. For .~ore
information about the IEEE SA or IEEE’s standards development process, visit the IEEE SA W bsi»
Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE SA Website. Search .~r sta 1dard number
and year of approval to access the web page of the published standard. Errata-'inks 2= located under the
Additional Resources Details section. Errata are also available in [EEE Xp. re. Users are encouraged to
periodically check for errata.

Patents

IEEE Standards are developed in compliance with the IEEE A i aten Policy.

Attention is called to the possibility that implementation »f th's standard may require use of subject matter
covered by patent rights. By publication of this standard, no pusition is taken by the IEEE with respect to the
existence or validity of any patent rights in conne-tion therewith. If a patent holder or patent applicant has
filed a statement of assurance via an Accepted 7 .2tter of Assurance, then the statement is listed on the IEEE
SA Website at https://standards.ieee.org/abou.'sa. b/patcom/patents.html. Letters of Assurance may indicate
whether the Submitter is willing or unwi'un, to grant licenses under patent rights without compensation or
under reasonable rates, with reasonale .~>rr.s and conditions that are demonstrably free of any unfair
discrimination to applicants desiring ‘o o.tain such licenses.

Essential Patent Claims may :xi.¢ for which a Letter of Assurance has not been received. The IEEE is not
responsible for identifyin¢ Es.2v%al Patent Claims for which a license may be required, for conducting
inquiries into the legal valility or scope of Patents Claims, or determining whether any licensing terms or
conditions provided: n ccnection with submission of a Letter of Assurance, if any, or in any licensing
agreements are reasoi-ule or non-discriminatory. Users of this standard are expressly advised that
determination o1 “he validity of any patent rights, and the risk of infringement of such rights, is entirely their
own responsit lity. further information may be obtained from the IEEE Standards Association.

IMPCRTANT NOTICE

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

This introduction is not part of IEEE Std 802.1CMde-2020, IEEE Standard for local and metropolitan area
networks—Time-Sensitive Networking for Fronthaul—Amendment 1: Enhancements to Fronthaul Profiles to
Support New Fronthaul Interface, Synchronization, and Syntonization Standards.

This amendment to IEEE Std 802.1CM-2018 defines enhancements to fronthaul profiles in order to address
new developments in fronthaul interface standards and in related synchronization and syntonization
standards.

The standard contains state-of-the-art material. The area covered by this standard is undergoing evolut. .
Revisions are anticipated within the next few years to clarify existing material, to correct possible errors anc
to incorporate new related material. Information on the current revision state of this and other IEEL 80.%
standards may be obtained from

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

Acknowledgments

Permissions have been granted as follows:

Figure 11.1.1-1 of 3GPP™ TR 38.801 reprinted as Figure C-. in 1. is document with permission from 3GPP
© 2017. 3GPP™ technical specifications (TSs) and techn’cal rep arts (TRs) are the property of ARIB, ATIS,
CCSA, ETSI, TSDSI, TTA and TTC who jointly own ti = ccpyright in them. They are subject to further
modifications and are therefore provided to you “as is” for information purposes only. Further use is strictly
prohibited.

8
Copyright © 2020 IEEE. All rights reserved.


https://www.stdhive.com/standards/ieee-8021cmde-2020-pdf/

Contents

Lo OVRIVIEW ...ttt et ettt ettt st et eh et ebe ettt sh et et eh e st b ekt be bt eh ettt st ne et enben e et ereeneren 10
1.3 INEEOAUCLION. ...ttt e e e sttt sttt bbb e e eabeaee 10
2. NOIMALIVE TEIRTEIICES ... iuveteeiaeetietiee et ettt sttt e st es ettt et st et st et es e na et eae et et e benbeseesenteneen 11
3. DETINILIONS .eiuvititiiciie sttt ettt sttt sttt bttt bt sh et et ee e st et ee bt e e et bt eb e s ettt ehe st et eebenee e eae s 12
4. Acronyms and @DDIEVIALIONS ......ccueuuereeeeririirinie ettt st ettt ste vt ettt et st et et sae s et estes e e e en et esenee 13
5. CONTOIIMANICE ......eoviiiuie ittt ettt ettt s st et teb et et st eb et e sa s e beabesee st eabententeateneenenaeneenestaen I
5.3 BIIdZE FEQUITEIMENLS ...c..everietieteiieriee ettt ettt st ee ettt eae et et sttt st ens et sae e et enaenen b 14
5.4 BIIAZE OPLIOMNS ..c.cueiiiiiiriiriiete ittt sttt sttt ettt et sa et sttt ee bttt st ene st saese e et 14
5.6 End Station OPtIOMNS.....cocceueiertirieierieneceetientre et ettt et st cebes e st es bt ebesne et e saenee | nenen. .15
6. FIONENAUL......ooiiitiiiiii ettt sttt et et ettt b sa et et ebae st ene s 16
6.1 Radio access technology background.............cocceveririoeninioceienncct e e 16
6.2 Class | TEQUITCIMENLS ......eeuveieeierieeeeeieeeiesteeeeetteeteesaeseeentenseeneeseeseseensesseianeenes ennenns oeeseeneenseens 16
6.3 Class 2 TEQUITEIMCNLS ........eeveeeeeeeeeeieieeteieeeeeteseeeseeseeeseesaeessenseesnenseee s e aes e etentesaienaeseeeneeeneas 17
6.4 Synchronization reqUITEIMENLES .........c..eurreeeerimiereruentenreniertenieeeterees eeens aerestenseeerseseseeressenees 19
7. Bridge and synchronization fUNCHONS ...........ccoeuerreieieereereeerie s e eetierieeeieeieeeieee e ene e e e e e ene e e 23
7.3 Frame Pre@mPLION ..c.cocccieiirire ittt ettt et es et testeneseebesteaenbesteneeneenbense e eneeneenen 23
7.4 Network synchronization..........cccceceeeeuerveneecueenenens ST 23
8. Fronthaul profiles..........cocceimerirenineneiinnccciirccenes IO . SR 25
8.1 Profile A .ol e et st ettt 25
8.2 PIOTIIE B et ettt ebe e 26
9. Synchronization SOIUTIONS ........eeeerertieresed it e e ete ettt et eee e et st estee st eesaesteestenseessenseeneenneesesseensesseesaens 27
9.1 Solutions fOr CAtEZOTY A......coueer it il ittt sttt ettt et bt s st bes et esaenes 27
Annex A (normative) PCS proforma— Tir =-s¢ nsitive networking for Fronthaul Profiles........c..c..cccceeeeeee. 28
Annex C (informative) Fronthaul Tofei fACES . ...c..oviiuiiuiiiriii it s 32
Annex D (informative) BilTOg mANTLY «o.cioiiriiiieeiceie ettt st s e ereent e e e s 33
9

Copyright © 2020 IEEE. All rights reserved.


https://www.stdhive.com/standards/ieee-8021cmde-2020-pdf/

IEEE Standard for
Local and metropolitan area networks—

Time-Sensitive Networking for Fronthaul

Amendment 1: Enhancements to Fronthaul
Profiles to Support New Fronthaul Interface,
Synchronization, and Syntonization Standards

The amendment is based on IEEE Std 802.1CM-2018.

NOTE—The editing instructions contained in this amendment define how to merge the material contained therein into
the existing base standard and its amendments to form the 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 using strikethrough (to remove old material) and underscore (to add new
material). Delete removes existing material. Insert 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, change markings, and this NOTE will not be carried over into future editions because the
changes will be incorporated into the base standard.!

1. Overview
1.3 Introduction

Change the dashed list of the second paragraph in 1.3 as shown (text of footnote 3 remains unchanged):

— Virtual Local Area Network (VLAN) Bridge specification in IEEE Std 802.1QTM.3

— MAC service specifications in IEEE Std 802.1AC™.

— MAC/PHY technology specifications in IEEE Std 802.3™.

— Interspersing express traffic specification in IEEE Std 802.3b#™.

— Frame preemption specification in IEEE Std 802.1Q.

— Time synchronization and Precision Time Protocol (PTP) specifications in IEEE Std 1588™.
— Telecom profile specification in ITU-T G.8275.1, which is based on IEEE Std 1588.

— Synchronous Ethernet specification in ITU-T G.8261, G.8262, G.8262.1. and G.8264.

! Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to implement
this standard.
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