3GPP TR 38.867 V0.0.0 (2022-05)
10
Release 18

	[bookmark: page1][bookmark: specType1][bookmark: specNumber][bookmark: specVersion][bookmark: issueDate]3GPP TR 38.867 V0.0.0 (2022-05)

	[bookmark: spectype2]Technical Report




	3rd Generation Partnership Project;
[bookmark: specTitle]Technical Specification Group Radio Access network;
Study on NR network-controlled repeaters;
[bookmark: specRelease] (Release 18)

		

	
	

	

	[bookmark: warningNotice]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: 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
http://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: copyrightaddon]© 2022, 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	5
1	Scope	7
2	References	7
3	Definitions of terms, symbols and abbreviations	7
3.1	Terms	7
3.2	Symbols	7
3.3	Abbreviations	8
4	Introduction	8
5	Modelling of Network-controlled repeater	8
6	Side control information	8
6.1	Beam information	8
6.2	Timing information	8
6.3	Information on UL-DL TDD configuration	9
6.4	ON-OFF information	9
6.5	Power control information	9
7	L1/L2 signalling for side control information	9
7.1	Signalling for side control information	9
7.2	Configuration of signalling	9
8	Repeater management	9
8.1	Solution on Repeater management	9
8.2	Specification impacts	9
9	Conclusion	9
Annex <A>: <Annex title for a Technical Report>	10
A.1	Heading levels in an annex	10
Annex <B>: Change history	11


[bookmark: foreword][bookmark: _Toc102054310]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: scope][bookmark: _Toc102054311]
1	Scope
[Editor's Note: This clause is based on the text from the Objective parts in SID.]
The present document captures the findings from the study item "Study on NR Network-controlled Repeaters" [2].
The SI includes the study and identification of side control information (i.e., beamforming information, Timing information, information on UL-DL TDD configuration, ON-OFF information and power control information) for network-controlled repeaters and corresponding L1/L2 signaling (including its configuration) to carry the side control information. The scope of the study also includes the study on the aspects (i.e.,identification and authorization) of network-controlled repeater management
The study on NR network-controlled repeaters is to focus on the following scenarios and assumptions:
-	Network-controlled repeaters are inband RF repeaters used for extension of network coverage on FR1 and FR2 bands, while during the study FR2 deployments may be prioritized for both outdoor and O2I scenarios.
-	For only single hop stationary network-controlled repeaters
-	Network-controlled repeaters are transparent to UEs
-	Network-controlled repeater can maintain the gNB-repeater link and repeater-UE link simultaneously
NOTE1: Cost efficiency is a key consideration point for network-controlled repeaters.
[bookmark: references][bookmark: _Toc102054312]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-213700: " New SI: Study on NR Network-controlled Repeaters ".
[bookmark: definitions][bookmark: _Toc102054313]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc102054314]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: _Toc102054315]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc102054316]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: _Toc102054317]4	Introduction
[Editor's Note: This clause reuses the text from the Justification parts in SID.]
Coverage is a fundamental aspect of cellular network deployments. Mobile operators rely on different types of network nodes to offer blanket coverage in their deployments. Deployment of regular full-stack cells is one option but it may not be always possible (e.g., no availability of backhaul) or economically viable.
As a result, new types of network nodes have been considered to increase mobile operators' flexibility for their network deployments. For example, Integrated Access and Backhaul (IAB) was introduced in Rel-16 and enhanced in Rel-17 as a new type of network node not requiring a wired backhaul. Another type of network node is the RF repeater which simply amplify-and-forward any signal that they receive. RF repeaters have seen a wide range of deployments in 2G, 3G and 4G to supplement the coverage provided by regular full-stack cells. In Rel-17, RAN4 specified RF and EMC requirements for such RF repeaters for NR targeting both FR1 and FR2.
While an RF repeater presents a cost effective means of extending network coverage, it has its limitations. An RF repeater simply does an amplify-and-forward operation without being able to take into account various factors that could improve performance. Such factors may include information on semi-static and/or dynamic downlink/uplink configuration, adaptive transmitter/receiver spatial beamforming, ON-OFF status, etc.
A network-controlled repeater is an enhancement over conventional RF repeaters with the capability to receive and process side control information from the network. Side control information could allow a network-controlled repeater to perform its amplify-and-forward operation in a more efficient manner. Potential benefits could include mitigation of unnecessary noise amplification, transmissions and receptions with better spatial directivity, and simplified network integration.
[bookmark: _Toc102054318]5	Modelling of Network-controlled repeater
[Editor's Note: This clause intent to capture the conceptual model of network-controlled repeater.]

[bookmark: _Toc102054319]6	Side control information
[Editor's Note: This clause includes the progress for each side control information, which will be captured in clause. Potential analysis for cost for each information can be captured based on the agreement.]
[bookmark: _Toc102054320]6.1	Beam information

[bookmark: _Toc102054321]6.2	Timing information

[bookmark: _Toc102054322]6.3	Information on UL-DL TDD configuration

[bookmark: _Toc102054323]6.4	ON-OFF information

[bookmark: _Toc102054324]6.5	Power control information

[bookmark: _Toc102054325]7	L1/L2 signalling for side control information
[bookmark: _Toc102054326]7.1	Signalling for side control information
[Editor's Note: This clause includes the candidate signalling for each side control information including the required enhancement on other aspects, which will be captured in clause.]

[bookmark: _Toc102054327]7.2	Configuration of signalling 

[bookmark: _Toc102054328]8	Repeater management
[Editor's Note: This clause includes the aspect related to repeater management (i.e., identification and authorization) including the required assistance on other aspects.]
[bookmark: _Toc102054329]8.1	Solution on Repeater management

[bookmark: _Toc102054330]8.2	Specification impacts  
[Editor's Note: This clause includes the identified specification impacts for each solution based on the inputs from RAN2 and RAN3, it will be captured in clause.]
9	Performance evaluation
[Editor's Note: This clause mainly includes the potential simulation results for each side control information based on the agreement.]

[bookmark: _Toc102054331]10	Conclusion
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