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Abstract: The architecture and requirements for next generation fronthaul networks are specified
in this standard. NGFI-I is defined as the next generation fronthaul network with low layer splits
in a baseband station. NGFI-Il is defined as the next generation fronthaul network with high layer
splits in a baseband station. The requirements of fronthaul transport nodes in these networks are
also specified.
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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 Notices and Disclaimers Concerning IEEE Standards Documents.” They can also be obtained on
request from IEEE or viewed at http://standards.ieee.org/ipr/disclaimers.html.

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

IEEE Standards documents (standards, recommended practices, and guides), both full-use and tric!-us:

are developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Standwds
Association (“IEEE SA”) Standards Board. IEEE (“the Institute”) develops its standards through a conscasus
development process, approved by the American National Standards Institute (“ANSI”), . -uici brings
together volunteers representing varied viewpoints and interests to achieve the final product. IEEE Standards
are documents developed through scientific, academic, and industry-based technical \-orking groups.
Volunteers in IEEE working groups are not necessarily members of the Institute and part cipate without
compensation from IEEE. While IEEE administers the process and establishes rules to pre mote ‘airness in the
consensus development process, IEEE does not independently evaluate, test, or verity the accuracy of any of
the information or the soundness of any judgments contained in its standards.

IEEE Standards do not guarantee or ensure safety, security, health, ¢~ el vironmental protection, or ensure
against interference with or from other devices or networks. Impleme. ers and users of IEEE Standards
documents are responsible for determining and complying with.all a ypropriate safety, security, environmental,
health, and interference protection practices and all applicabl> lav s ai. ! “egulations.

IEEE does not warrant or represent the accuracy or cont:nt of tiie material contained in its standards, and
expressly disclaims all warranties (express, implied and sta.:t<ry) not 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, accura~y, >ffeciveness, currency, or completeness of material. In
addition, IEEE disclaims any and all conditiens i=lal.ng to: results; and workmanlike effort. IEEE standards
documents are supplied “AS IS” and “WITr1 ..LL FAULTS.”

Use of an IEEE standard is wholly olu tary. The existence of an IEEE standard does not imply that there
are no other ways to produce, test; me 'sure, purchase, market, or provide other goods and services related to
the scope of the IEEE standar:.. r urthermore, the viewpoint expressed at the time a standard is approved and
issued is subject to change bro. oht about through developments in the state of the art and comments received
from users of the standard.

In publishing and mak ' »¢o/its standards available, IEEE is not suggesting or rendering professional or other
services for, or'un behalt »f, any person or entity nor is IEEE undertaking to perform any duty owed by any
other person ¢ - enti 'y to another. Any person utilizing any IEEE Standards document, should rely upon his or
her own inacnendent judgment in the exercise of reasonable care in any given circumstances or, as appropriate,
seek tl e advice of a competent professional in determining the appropriateness of a given IEEE standard.

I17.NO L VENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
SXEMPLARY, 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.
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Translations

The IEEE consensus development process involves the review of documents in English only. In the event that
an [EEE 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, >t
educational courses, an individual presenting information on IEEE standards shall make it clear that his o 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 interc:ted p. ty, regardless
of membership affiliation with IEEE. However, IEEE does not provide consultit,; int.*ma.ion or advice
pertaining to IEEE Standards documents. Suggestions for changes in docun2nis (hou.d be in the form of a
proposed change of text, together with appropriate supporting comments. Sinc. IE} E standards represent a
consensus of concerned interests, it is important that any responses to cornments and questions also receive
the concurrence of a balance of interests. For this reason, IEEE and the 1,21 ~hers of its societies and Standards
Coordinating Committees are not able to provide an instant respoiise to *omments or questions except in
those cases where the matter has previously been addressed. For th. san.e reason, IEEE does not respond to
interpretation requests. Any person who would like to particip.te 1. revisions to an IEEE standard is welcome
to join the relevant IEEE working group.

Comments on standards should be submitted to the following address:

Secretary, IEEE SA Standards Soa-d
445 Hoes Lane
Piscataway, NJ 08854 1ISA

Laws and regulations

Users of IEEE Standards. socumedts should consult all applicable laws and regulations. Compliance with
the provisions of any TEE\" Standards document does not imply compliance to any applicable regulatory
requirements. Impleientcrs of the standard are responsible for observing or referring to the applicable
regulatory requirement. ‘¢ EE does not, by the publication of its standards, intend to urge action that is not in
compliance wi. ~oplicabie laws, and these documents may not be construed as doing so.

Copyrighws

I EE aic ft and approved standards are copyrighted by IEEE under US and international copyright laws. They
are 1..ade available by IEEE and are adopted for a wide variety of both public and private uses. These include
bon 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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Introduction

| This introduction is not part of IEEE Std 1914.1-2019, IEEE Standard for Packet-based Fronthaul Transport Networks.

This standard specifies the architecture and requirements for the next generation packet-based fronthaul
networks. It is an integral part of the IEEE 1914™ family of standards, which facilitates the implementation of
key technologies for next generation (5G) cellular services, from a transport networking perspective.

The transport networking solution for these cellular services is expected to provide, at least, the following:

— High link capacity

— High link efficiency

— Load balancing for pooled resources (Cloud-RAN)
— Latency guarantees

— Phase alignment of radio data

— Flexible mapping (e.g., different functional splits of radio data) of radio traiSc fo tran.port between
radio units, aggregation points, and/or centralized baseband unit pools

Today’s transport networking solutions cannot satisfy all of these exnectations. On the other hand, packet-
based technologies (e.g., Ethernet) have experienced steady and cost-ufi ciant speed and capacity growth,
driven by the enterprise, access, and data-center markets, and has mhercat characteristics that allow it to
satisfy the other expectations.

IEEE Std 1914.1™-2019 specifies details that allow packe*-vasea ‘ronthaul transport networks to be a flexible
and efficient solution for the transport of 5G cellular servic 's.

IEEE Standards downloads and ex=c! 'table files

Files are available in 1914.1-2019 dow. lsad’.zip in the IEEE 1914.1-2019 directory located at: https://
standards.ieee.org/downloads.
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IEEE Standard for Packet-based
Fronthaul Transport Networks

1. Overview
1.1 Scope

This standard specifies the following:

— Architecture for the transport of mobile fronthaul traffic over packet-based networks (e.g., Ethernet),
including user data traffic, and management and control plane traffic

— Requirements and definitions for the fronthaul networks, including data rates, timing and
synchronization, and quality of service (QoS)

The standard also analyzes functional partitioning schemes between remote radio units (RRUs) and baseband
units (BBUs) that improve fronthaul link efficiency and interoperability among transport equipment, and
that facilitate the realization of cooperative radio functions, such as massive multiple input multiple output
(MIMO) operational modes, coordinated multi-point (CoMP) transmission, and reception.

1.2 Purpose

The fronthaul packet transport standard supports enabling the implementation of critical 5G technologies,
such as massive MIMO, beamforming, carrier aggregation, CoMP, and scalable centralized/virtualized radio
access network (C-RAN/V-RAN) functions.

This standard simplifies network design and operation, increases network flexibility and efficiency in resource
utilization, and lowers cost by leveraging existing, mature packet-based solutions (e.g., Ethernet) for vital
functions, such as QoS, synchronization, and data security.

The fronthaul architecture provides unified management and control solutions, common networking protocols,
and universal network elements, thus facilitating migration to future C-RAN/V-RAN mobile networks.

This standard improves bandwidth efficiency, network scalability, timing, and synchronization performance;
and preserves and enhances the ability to deploy cooperative radio functions.
2. Normative references

The following referenced documents are indispensable for the application of this document (i.e., they must
be understood and used, so each referenced document is cited in text and its relationship to this document is
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