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Foreword
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.
[bookmark: _Toc7594432]
1	Scope
The present document is a technical report for the study item on 7.125 – 24.250 GHz frequency range, covering the regulatory framework study, general RF aspects, as well as BS- and UE-specific aspects.
NOTE 1: During Rel-15 work on NR frequency bands, the FR1 frequency range was initially defined up to 6 GHz. At later stage of Rel-15, the FR1 was agreed at RAN#82 meeting to be extended up to 7.125 GHz in order to incorporate the NR-U work and potential licensed operation.
NOTE 2: For simplicity purposes, whenever the term “7-24 GHz” will be used in this technical report, the frequency range of 7.125 – 24.250 GHz shall be considered. 
[bookmark: _Toc7594433]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 TR 38.913: “Study on Scenarios and Requirements for Next Generation Access Technologies”
[3]	
[bookmark: _Toc7594434]3	Definitions, symbols and abbreviations
[bookmark: _Toc7594435]3.1	Definitions
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5]For the purposes of the present document, the terms and definitions given in 3GPP 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 3GPP TR 21.905 [1].
BS type 1-C:	NR base station operating at FR1 with requirements set consisting only of conducted requirements defined at individual antenna connectors
BS type 1-H:	NR base station operating at FR1 with a requirement set consisting of conducted requirements defined at individual TAB connectors and OTA requirements defined at RIB
BS type 1-O:	NR base station operating at FR1 with a requirement set consisting only of OTA requirements defined at the RIB
BS type 2-O:	NR base station operating at FR2 with a requirement set consisting only of OTA requirements defined at the RIB
[bookmark: _Toc7594436]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Symbol format (EW)
<symbol>	<Explanation>

[bookmark: _Toc7594437]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP 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 3GPP TR 21.905 [1].
AAS BS	Active Antenna System Base Station
FR	Frequency Range
OTA	Over The Air
RIB	Radiated Interface Boundary
TAB	Transceiver Array Boundary
NR		New Radio







[bookmark: _Toc7594438]54	Regulatory landscape survey
[bookmark: _Toc7594439][bookmark: _Toc519246576]54.1	General 
Editor’s note: Conduct a regulatory landscape survey for each geographical area. This clause was planned to be completed once the WRC-19 conclusions will become available, but not later than RAN4#93.



[bookmark: _Toc7594440]65	Study on general aspects
Editor’s note: consider aspects common to BS and UE
[bookmark: _Toc7594441]65.1	General
[bookmark: _Toc7594442]65.2	Selection of example frequencies
Editor’s note: Identify representative example frequencies for study
[bookmark: _Toc5938249][bookmark: _Toc7594443]5.3	Comparison of FR1 and FR2 characteristics
Editor’s note: compare FR1 and FR2 for potential consequences of extensions within 7-24 GHz range.
65.43	RF technology considerations in the 7-24 GHz range
Editor’s note: This section is intended to capture conclusions on the performance of key technologies in the BS and UE in the range, such as power amplifiers, filters, receivers, phase noise etc.
[bookmark: _Toc7594444]65.54	Key parameters over the 7-24 GHz range
Editor’s note: Conclusions on ranges for some key parameters from a technology capability perspective (Output power, ACLR, noise figure etc.)
[bookmark: _Toc5938253]5.5.x	Power amplifiers
[bookmark: _Toc5938254]5.5.x	Phase noise

[bookmark: _Toc7594445]65.65	Deployment scenarios
Editor’s note: Considerations on possible deployment scenarios in this range, considering technology capabilities
[bookmark: _Toc7594446]65.76	NR sSystem parameters analysis for 7-24 GHz range
Editor’s note: Study applicable maximum bandwidths and SCS for SSB/PBCH block and control/data 
[bookmark: _Toc7594447]6.7	Requirements classification	Comment by Michal Szydelko, Reno: Split into BS and UE parts.
Editor’s note: conducted vs. OTA requirements. Might require splitting to UE and BS discussions. 
- Study how to define a boundary frequency and/or boundary conditions, including extending FR1 upwards and/or FR2 downwards in frequency, or alternatively introduce new frequency range(s), so that it is clear where conducted requirement and/or OTA requirement will apply for both BS and UE, which requirements apply and how the requirements are derived for BS. Note there may be some grey frequency range for which conducted and/or OTA requirement will apply.
- Study shall take into account agreed design of RF specifications for UE (different specifications for FR1 and FR2) and BS (different specification for conducted and radiated test requirements)


[bookmark: _Toc7594448]76	NR UE requirements study
Editor’s note: Provide appropriate information on characteristics of UE requirements in 7-24 GHz, including information suitable for RAN WG5 communication
[bookmark: _Toc7594449]76.1	General
6.2	NR UE requirements classification
Editor’s note: conducted vs. OTA requirements. 
- Study shall take into account agreed design of RF specifications for UE (different specifications for FR1 and FR2) 

[bookmark: _Toc7594450]76.32	UE RF requirements
Editor’s note:	Study basic RF characteristics (e.g. Max power, NF) and associated device constraints for the example frequencies. As an outcome the device RF characteristics are evaluated for both conducted maximum frequency and OTA minimum frequency
•	At least handheld mobile and FWA UE’s are in the scope




[bookmark: _Toc7594451]87	NR BS requirements study
[bookmark: _Toc7594452]87.1	General
[bookmark: _Toc7594453]87.2	BS architecture and requirements typesclassification
Editor’s note:	Study applicability (or lack thereof) of conducted/hybrid/radiated requirement sets for these bands/frequencies, with a focus on how to define a boundary frequency and/or boundary conditions for conducted domain and OTA domain requirements. 
•	Consider different BS architecture options. Note in Rel-15, there are non-AAS architectures (BS type 1-C for FR1) and AAS BS architectures (BS type 1-H, BS type 1-O for FR1 and BS type 2-O for FR2) for NR BS.
Consider likely antenna array sizes to cover the identified deployment scenarios
[bookmark: _Toc5938264][bookmark: _Toc7594454]7.3	BS classes
Editor’s note: capture conclusion on the expected BS classes and their definitions. 
87.42	BS RF requirements
Editor’s note: Study RF characteristics for example frequencies including both TX and RX. In particular: 
•	Study how to design TX emissions mask for these frequencies 
•	Study the spurious region and its upper frequency limit for practical measurements
•	Study how to design TDD TX switching time requirement 
•	Study need for requirement coverage; e.g. co-location related requirements (TX IMD etc.) for each example frequency 
•	Study how to design requirements where approach differs between FR1 and FR2; e.g. RX sensitivity requirement, RX ACS, blocking, RX IMD requirements
[bookmark: _Toc5938266]7.4.1	Transmitter requirements
[bookmark: _Toc5938267]7.4.1.1	Tx requirements overview
Editor’s note: placeholder for requirements overview, e.g. table
[bookmark: _Toc5938268]7.4.1.x	Co-location requirements
[bookmark: _Toc5938269]7.4.2	Receiver requirements
[bookmark: _Toc5938270]7.4.2.1	Rx requirements overview
Editor’s note: placeholder for requirements overview, e.g. table
[bookmark: _Toc7594455]78.53	BS EMC requirements
Editor’s note: Investigate the need for EMC characteristics updates due to the existing EMC requirements and their frequency range limitations.
[bookmark: _Toc5938272]7.5.1	General
[bookmark: _Toc5938273]7.5.2	Emission requirements
[bookmark: _Toc5938274]7.5.3	Immunity requirements
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