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by estoppel or otherwise to any intellectual property rights is granted by this document unless
specifically stated.

Your access to the information in this document is conditional upon your acceptance that you
will not use or permit others to use the information for the purposes of determining whether
implementations infringe any third party patents.

THIS DOCUMENT IS PROVIDED “AS IS”. ARM PROVIDES NO REPRESENTATIONS AND NO
WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING, WITHOUT LIMITATION,
THE IMPLIED WARRANTIES OF MERCHANTABILITY, SATISFACTORY QUALITY, NON-
INFRINGEMENT OR FITNESS FOR A PARTICULAR PURPOSE WITH RESPECT TO THE
DOCUMENT. For the avoidance of doubt, Arm makes no representation with respect to, has
undertaken no analysis to identify or understand the scope and content of, third party patents,
copyrights, trade secrets, or other rights.

This document may include technical inaccuracies or typographical errors.

TO THE EXTENT NOT PROHIBITED BY LAW, IN NO EVENT WILL ARM BE LIABLE FOR
ANY DAMAGES, INCLUDING WITHOUT LIMITATION ANY DIRECT, INDIRECT, SPECIAL,
INCIDENTAL, PUNITIVE, OR CONSEQUENTIAL DAMAGES, HOWEVER CAUSED AND
REGARDLESS OF THE THEORY OF LIABILITY, ARISING OUT OF ANY USE OF THIS
DOCUMENT, EVEN IF ARM HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

This document consists solely of commercial items. You shall be responsible for ensuring that
any use, duplication or disclosure of this document complies fully with any relevant export laws
and regulations to assure that this document or any portion thereof is not exported, directly
or indirectly, in violation of such export laws. Use of the word “partner” in reference to Arm’s
customers is not intended to create or refer to any partnership relationship with any other
company. Arm may make changes to this document at any time and without notice.

This document may be translated into other languages for convenience, and you agree that if there
is any conflict between the English version of this document and any translation, the terms of the
English version of the Agreement shall prevail.

The Arm corporate logo and words marked with ® or ™ are registered trademarks or trademarks
of Arm Limited (or its subsidiaries) in the US and/or elsewhere. All rights reserved. Other brands
and names mentioned in this document may be the trademarks of their respective owners. Please
follow Arm’s trademark usage guidelines at https://www.arm.com/company/policies/trademarks.

Copyright © 2021–2022 Arm Limited (or its affiliates). All rights reserved.
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Confidentiality Status

This document is Non-Confidential. The right to use, copy and disclose this document may be 
subject to license restrictions in accordance with the terms of the agreement entered into by Arm 
and the party that Arm delivered this document to.

Product Status

The information in this document is Final, that is for a developed product.

Feedback

Arm® welcomes feedback on this product and its documentation. To provide feedback on the 
product, create a ticket on https://support.developer.arm.com

To provide feedback on the document, fill the following survey: https://developer.arm.com/
documentation-feedback-survey.

Inclusive language commitment

Arm values inclusive communities. Arm recognizes that we and our industry have used language 
that can be offensive. Arm strives to lead the industry and create change.

We believe that this document contains no offensive language. To report offensive language in this 
document, email terms@arm.com.
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Introduction

1 Introduction

1.1 Conventions
The following subsections describe conventions used in Arm documents.

Glossary
The Arm Glossary is a list of terms used in Arm documentation, together with definitions for
those terms. The Arm Glossary does not contain terms that are industry standard unless the Arm
meaning differs from the generally accepted meaning.

See the Arm® Glossary for more information: developer.arm.com/glossary.

Typographic conventions
Arm documentation uses typographical conventions to convey specific meaning.

Convention Use

italic Citations.

bold Interface elements, such as menu names.

Signal names.

Terms in descriptive lists, where appropriate.

monospace Text that you can enter at the keyboard, such as commands, file and program names, and source code.

monospace bold Language keywords when used outside example code.

monospace underline A permitted abbreviation for a command or option. You can enter the underlined text instead of the full
command or option name.

<and> Encloses replaceable terms for assembler syntax where they appear in code or code fragments.

For example:

MRC p15, 0, <Rd>, <CRn>, <CRm>, <Opcode_2>

SMALL CAPITALS Terms that have specific technical meanings as defined in the Arm® Glossary. For example,
IMPLEMENTATION DEFINED, IMPLEMENTATION SPECIFIC, UNKNOWN, and UNPREDICTABLE.

Recommendations. Not following these recommendations might lead to system failure or damage.

Requirements for the system. Not following these requirements might result in system failure or damage.

Requirements for the system. Not following these requirements will result in system failure or damage.
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Convention Use
An important piece of information that needs your attention.

A useful tip that might make it easier, better or faster to perform a task.

A reminder of something important that relates to the information you are reading.

1.2 Additional reading
This document contains information that is specific to this product. See the following documents
for other relevant information:

Table 1-2: Arm publications

Document Name Document ID Licensee only

Arm® Architecture Reference Manual
Supplement, Armv9-A, Issue B.a

DDI 0608B.a No

Arm tests its PDFs only in Adobe Acrobat and Acrobat Reader. Arm cannot
guarantee the quality of its documents when used with any other PDF reader.

Adobe PDF reader products can be downloaded at http://www.adobe.com

1.3 Other information
See the Arm website for other relevant information.

• Arm® Developer.

• Arm® Documentation.

• Technical Support.

• Arm® Glossary.
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Known issues

2 Known issues
This document records known issues in the Arm Architecture Reference Manual Supplement,
Armv9-A (DDI 0608), Issue B.a.

This document lists the known issues in the architectural rules content only. For a list of known
issues in the register, instruction, and pseudocode XML, please see https://developer.arm.com/
architectures/cpu-architecture/a-profile/exploration-tools.

Key

• C = Clarification.

• D = Defect.

• R = Relaxation.

• E = Enhancement.

2.1 The Transactional Memory Extension
No issues.

2.2 The Embedded Trace Extension (ETE)
No issues.

2.3 The Trace Buffer Extension (TRBE)
The known issues in the TRBE architecture are listed below:

2.3.1 R1291

In section E1.2.2.4 (Faults), the following entry titled ‘External abort on translation table walk or
translation table update’ is added to rule RQKLXR:

The translation of a virtual address to a physical address might generate an External abort on the
translation table walk or translation table update, and treated as a synchronous MMU fault. See
also E1.2.2.5 External aborts.

In the same section, in rule RFSPBK, the following text is added:

If a write by the Trace Buffer Unit generates an External abort on a translation table walk or
translation table update, it is IMPLEMENTATION DEFINED whether TRBSR_EL1.EA is set to 0b1 or
unchanged.
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In section E1.2.2.5 (External aborts), in rule RDJLWB, the entry ‘External Abort on translation table
walk or translation table update’ is extended as follows:

An External Abort on a translation table walk or translation table update might be treated as a
synchronous MMU fault. See E1.2.2.4 Faults.

2.4 The Branch Record Buffer Extension (BRBE)
The known issues in the BRBE architecture are listed below:

2.4.1 C1306

In section F1.1.9.1 (Filtering on type), rule RFJYDC that currently reads:

It is IMPLEMENTATION DEFINED whether Branch records are generated for the following instructions
when the instruction is executed in a non prohibited region and if any of the following are true:

is updated to read:

It is IMPLEMENTATION DEFINED whether Branch records are generated for the following
unconditional direct branch instructions when the instruction is executed in a non-prohibited
region and if any of the following are true:

Within the same section, the title of Table F1.10 is updated to ‘Optional A64 unconditional direct
branch instructions’.
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