3GPP TR 38.760-1 V0.0.3 (2025-11)
14
Release 20

	[bookmark: page1][bookmark: specType1][bookmark: specNumber][bookmark: specVersion][bookmark: issueDate]3GPP TR 38.760-1 V0.0.32 (2025-11)

	[bookmark: spectype2]Technical Report


	3rd Generation Partnership Project;
[bookmark: specTitle]Technical Specification Group Radio Access Technology;
Study on 6G Radio;
RAN1 aspects
[bookmark: specRelease](Release 20)

		

	[image: ]
	


	

	The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP.
The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.
This Specification is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this Specification.
Specifications and Reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organizational Partners' Publications Offices.


[bookmark: _MON_1684549432]
	[bookmark: page2]

	[bookmark: coords3gpp]3GPP
Postal address

3GPP support office address
650 Route des Lucioles - Sophia Antipolis
Valbonne - FRANCE
Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16
Internet
https://www.3gpp.org


	[bookmark: copyrightNotification]Copyright Notification
No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

[bookmark: copyrightDate][bookmark: copyrightaddon]© 2025, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
All rights reserved.

UMTS™ is a Trade Mark of ETSI registered for the benefit of its members
3GPP™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
LTE™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
GSM® and the GSM logo are registered and owned by the GSM Association



[bookmark: tableOfContents]
Contents
Foreword	4
Introduction	5
1	Scope	6
2	References	6
3	Definitions of terms, symbols and abbreviations	6
3.1	Terms	6
3.2	Symbols	6
3.3	Abbreviations	6
4	Overview of 6GR air interface	6
5	Physical Layer structure for 6GR	7
5.1	Waveforms	7
5.2	Frame structure	7
5.3	Channel coding	7
5.4	Modulations	7
5.5	Initial access	7
5.6	Physical layer control, data scheduling and HARQ operation	7
5.7	MIMO operation	7
5.8	Duplexing	7
5.9	6GR spectrum utilization and aggregation	7
5.10	NTN	7
5.11	Other physical layer signals, channels and procedures	8
6	Energy efficiency	8
7	AI/ML for 6GR	8
8	Sensing	8
9	Performance evaluation	8
Annex <A>: Simulation scenarios and assumptions	9
Annex <B>: Change history	10



[bookmark: foreword][bookmark: _Toc210406560]Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall	indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should	indicates a recommendation to do something
should not	indicates a recommendation not to do something
may	indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can	indicates that something is possible
cannot	indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will	indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not	indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: _Toc210406561]Introduction
The motivation behind developing a 6G Radio Access Technology is deeply rooted in the growing demands and technological evolution expected in the coming decade. As 5G systems mature and become widely deployed, it is becoming increasingly clear that merely evolving existing technologies will not suffice to meet the full range of future use cases, particularly those requiring extreme performance, flexibility, and scalability. 6G study represents an opportunity to revisit the foundations of radio system design, free from the constraints of backward compatibility, and thus focusing on a transformative leap in capability, efficiency, and simplicity.
The study emphasizes practical user experience, system extensibility, and performance excellence, which are essential to support the anticipated diverse service classes ranging from immersive multimedia and massive IoT to integrated communications and sensing. These ambitions require a holistic and optimized design across all layers of the radio interface and architecture, driving the need for this comprehensive study. With spectrum becoming more fragmented and devices more heterogeneous, a unified yet flexible technology framework will be essential. Minimizing optionality and configuration complexity directly supports the need to reduce cost and energy use, especially for consumer-grade UEs and power-constrained devices.
6G architecture should ensures alignment with evolving service demands without the compromises imposed by legacy systems. Avoiding excessive configurations and minimizing multiple options for the same functionality directly addresses real-world concerns about implementation complexity, energy consumption, and UE burden. This is especially relevant given the expected wide adoption of 6G across both consumer and industrial verticals, where cost-efficiency and performance trade-offs are critical. Therefore, the radio access network innovations are vital for addressing growing demand for improved user experiences.
The comprehensive scope and forward-looking nature of the 6G Radio Access Technology study are well justified by the need for a next-generation radio access system capable of addressing the full spectrum of future use cases, operational constraints, and deployment realities while enabling of key existing and new services. The outcome of the study will serve as the foundation of wireless communication for the next decade and beyond.
[bookmark: scope][bookmark: _Toc210406562]
1	Scope
The present document reports the RAN1 aspects of the study item “Study on 6G Radio” [2].
[bookmark: references][bookmark: _Toc210406563]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: “Vocabulary for 3GPP Specifications”.
[2]	3GPP RP-251881: “New SID: Study on 6G Radio”.
[3]	3GPP TR 38.914: “Study on 6G Scenarios and Requirements”.
[bookmark: definitions][bookmark: _Toc210406564]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc210406565]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc210406566]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc210406567]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
<ABBREVIATION>	<Expansion>

[bookmark: clause4][bookmark: _Toc210406568]4	Overview of 6GR air interface
Editor’s Note: High level design proposals/principles/target and overall design of 6G air interface

[bookmark: _Toc210406569]5	Physical Layer structure for 6GR
[bookmark: _Toc210406570]5.1	Waveforms

[bookmark: _Toc210406571]5.2	Frame structure
Editor’s Note: Including numerology and frame structure (for all duplex types)

[bookmark: _Toc210406572]5.3	Channel coding

[bookmark: _Toc210406573]5.4	Modulations
Editor’s Note: joint channel coding and modulation will be captured in this Clause, if any

[bookmark: _Toc210406574]5.5	Initial access
Editor’s Note: including synchronization signal and raster, broadcast signals/channel and physical random access channel, as well as initial access procedure, random access procedures, system information and paging

[bookmark: _Toc210406575]5.6	Physical layer control, data scheduling and HARQ operation

[bookmark: _Toc210406576]5.7	MIMO operation

[bookmark: _Toc210406577]5.8	Duplexing

[bookmark: _Toc210406578]5.9	6GR sSpectrum utilization and aggregation

[bookmark: _Toc210406579]5.10	NTN
Editor’s Note: harmonized 6G Radio design for TN and NTN, including their integration can be captured in another section. Aspects unique to NTN, if any, can be captured in this section.

[bookmark: _Toc210406580]5.11	Other physical layer signals, channels and procedures
Editor’s Note: including mobility

[bookmark: _Toc210406581]6	Energy efficiency

[bookmark: _Toc210406582]7	AI/ML [for 6GR]
Editor’s Note: including use case identification with compelling trade-off between e.g., performance, complexity, etc…, as well as AI/ML framework: Extensible AI/ML enablers based on the identified Use Case(s), including LCM procedures, Data collection, and data management

[bookmark: _Toc210406583]8	Sensing
Editor’s Note: including PHY functions and procedures for sensing technology (e.g., waveform. reference signals, measurement feedback, etc), as well as aspects of integration with communication services

[bookmark: _Toc210406584]9	Performance evaluation
Editor’s Note: at least energy efficiency, spectrum efficiency, and coverage compared to 5G NR, as well as sensing performance

[bookmark: tsgNames][bookmark: _Toc210406585]
Annex <A>: Simulation scenarios and assumptions
Editor’s Note: LLS and SLS assumptions used for evaluations

[bookmark: _Toc210406586]
Annex <B>:
Change history
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