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[bookmark: foreword][bookmark: _Toc101453599]Foreword
[bookmark: spectype3]This Technical Specification 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 drafting the TS/TR, pay particular attention to the use of modal auxiliary verbs! TRs shall not contain any normative provisions.
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: _Toc101453600]1	Scope
The present document specifies the Radio Frequency (RF) test methods and conformance requirements for NR operation in Satellite Access Node (SAN) type 1-H and type 1-O. these have been derived from and are consistent with the requirements for SAN type 1-H and SAN type 1-H in SAN specification defined in TS 38.108 [2].
[bookmark: references][bookmark: _Toc101453601]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 TS 38.108: “Satellite Access Node radio transmission and reception”

[bookmark: definitions][bookmark: _Toc101453602]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc101453603]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].
[bookmark: _Toc101453604]3.2	Symbols
For the purposes of the present document, the following symbols apply:
[bookmark: _Toc101453605]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].
[bookmark: clause4][bookmark: _Toc101453606]4	General test conditions and declarations
[bookmark: _Toc101453607]4.1	Measurement uncertainties and test requirements

[bookmark: _Toc101453608]4.2	Requirement reference point

[bookmark: _Toc101453609]4.3	Base station classes

[bookmark: _Toc101453610]4.4	Regional requirements

[bookmark: _Toc101453611]4.5	BS configurations

[bookmark: _Toc101453612]4.6	Manufacturer declarations 

[bookmark: _Toc101453613]4.7	Test configurations

[bookmark: _Toc101453614]4.8	Applicability of requirements

[bookmark: _Toc101453615]4.9	RF channels and test models

[bookmark: _Toc101453616]4.10	co-location requirements

[bookmark: _Toc101453617]4.11	Reference coordinate system

[bookmark: _Toc29809672][bookmark: _Toc36645050][bookmark: _Toc37272104][bookmark: _Toc45884350][bookmark: _Toc53182373][bookmark: _Toc58860114][bookmark: _Toc58862618][bookmark: _Toc61182611][bookmark: _Toc66727924][bookmark: _Toc74961727][bookmark: _Toc75242638][bookmark: _Toc76544984][bookmark: _Toc82595087][bookmark: _Toc89955118][bookmark: _Toc101453618]4.12	Format and interpretation of tests
Each test has a standard format:
X	Title
All tests are applicable to all equipment within the scope of the present document, unless otherwise stated.
X.1	Definition and applicability
[bookmark: _Toc101453619]This clause gives the general definition of the parameter under consideration and specifies whether the test is applicable to all equipment or only to a certain subset. Required manufacturer declarations may be included here.
X.2	Minimum requirement
This clause contains the reference to the clause to the 3GPP reference (or core) specification which defines the minimum requirement.
X.3	Test purpose
This clause defines the purpose of the test.
X.4	Method of test
X.4.1	General
In some cases there are alternative test procedures or initial conditions. In such cases, guidance for which initial conditions and test procedures can be applied are stated here. In the case only one test procedure is applicable, that is stated here.
X.4.2		First test method
X.4.2.1	Initial conditions
This clause defines the initial conditions for each test, including the test environment, the RF channels to be tested and the basic measurement set-up.
X.4.2.2	Procedure
This clause describes the steps necessary to perform the test and provides further details of the test definition like domain (e.g. frequency-span), range, weighting (e.g. bandwidth), and algorithms (e.g. averaging). The procedure may comprise data processing of the measurement result before comparison with the test requirement (e.g. average result from several measurement positions).
X.4.2a		Alternative test method (if any)
If there are alternative test methods, each is described with its initial conditions and procedures.
X.5	Test requirement
This clause defines the pass/fail criteria for the equipment under test, see clause 4.1.3 (Interpretation of measurement results). Test requirements for every minimum requirement referred in clause X.2 are listed here. Cases where minimum requirements do not apply need not be mentioned.
[bookmark: _Toc101453620]5	Operating bands and channel arrangement

[bookmark: _Toc21099876][bookmark: _Toc29809674][bookmark: _Toc36645052][bookmark: _Toc37272106][bookmark: _Toc45884352][bookmark: _Toc53182375][bookmark: _Toc58860116][bookmark: _Toc58862620][bookmark: _Toc61182613][bookmark: _Toc66727926][bookmark: _Toc74961729][bookmark: _Toc75242640][bookmark: _Toc76544986][bookmark: _Toc82595089][bookmark: _Toc89955120][bookmark: _Toc101453621]6	Conducted transmitter characteristics
[bookmark: _Toc101453622]6.1	General 

[bookmark: _Toc101453623]6.2 	Base station output power

[bookmark: _Toc101453624]6.3 	Output power dynamics

[bookmark: _Toc101453625]6.4 	Transmit ON/OFF power
The requirement is not applicable in this version of the specification.
[bookmark: _Toc101453626]6.5	Transmitted signal quality

[bookmark: _Toc101453627]6.6	Unwanted emissions

[bookmark: _Toc101453628]6.7	Transmitter intermodulation
The requirement is not applicable in this version of the specification.
[bookmark: _Toc101453629]7	Conducted receiver characteristics
[bookmark: _Toc101453630]7.1 	General

[bookmark: _Toc101453631]7.2	Reference sensitivity level

[bookmark: _Toc101453632]7.3	Dynamic range

[bookmark: _Toc101453633]7.4	In-band sensitivity and blocking

[bookmark: _Toc101453634]7.5	Out-of-band blocking

[bookmark: _Toc101453635]7.6	Receiver spurious emission	

[bookmark: _Toc101453636]7.7	Receiver intermodulation
The requirement is not applicable in this version of the specification.
[bookmark: _Toc101453637]7.8	In-channel selectivity

[bookmark: _Toc101453638]8	Conducted performance characteristics
[bookmark: _Toc101453639]8.1	General

[bookmark: _Toc101453640]8.2	Performance requirements for PUSCH

[bookmark: _Toc101453641]8.3	Performance requirements for PUCCH
[bookmark: _Toc101453642]8.4	Performance requirements for PRACH

[bookmark: _Toc101453643]9	Radiated transmitter characteristics
[bookmark: _Toc101453644]9.1	General
[bookmark: _Toc101453645]9.2	Radiated transmit power

[bookmark: _Toc101453646]9.3 	OTA base station output power

[bookmark: _Toc101453647]9.4	OTA output power dynamics

[bookmark: _Toc101453648]9.5	OTA transmit ON/OFF power
The requirement is not applicable in this version of the specification.
[bookmark: _Toc101453649]9.6	OTA transmitted signal quality

[bookmark: _Toc101453650]9.7	OTA unwanted emissions

[bookmark: _Toc101453651]9.8	OTA transmitter intermodulation
The requirement is not applicable in this version of the specification.
[bookmark: _Toc101453652]10	Radiated receiver characteristic
[bookmark: _Toc101453653]10.1	General

[bookmark: _Toc101453654]10.2	OTA sensitivity

[bookmark: _Toc101453655]10.3	OTA reference sensitivity level

[bookmark: _Toc101453656]10.4	OTA dynamic range

[bookmark: _Toc101453657]10.5	OTA in-band selectivity and blocking

[bookmark: _Toc101453658]10.6	OTA out-of-band blocking

[bookmark: _Toc101453659]10.7	OTA receiver spurious emissions

[bookmark: _Toc101453660]10.8	OTA receiver intermodulation
The requirement is not applicable in this version of the specification.
[bookmark: _Toc101453661]11	Radiated performance requirements
[bookmark: _Toc101453662]11.1	General

[bookmark: _Toc101453663]11.2	OTA performance requirements for PUSCH

[bookmark: _Toc101453664]11.3	OTA performance requirements for PUCCH

[bookmark: _Toc101453665]11.4	OTA performance requirements for PRACH

[bookmark: _Toc101453666]Annex <A> (normative):
Reference measurement channel
[bookmark: _Toc101453667]A.1	Fixed Reference Channels for RF Rx requirement (QPSK, R=1/3)

[bookmark: _Toc97741580][bookmark: _Toc101453668]A.2	Fixed Reference Channels for dynamic range (16QAM, R=2/3)

[bookmark: _Toc101453669]A.3	Fixed Reference Channels for performance requirements 

[bookmark: _Toc101453670]A.4	PRACH test parameters

[bookmark: _Toc53182749][bookmark: _Toc58860536][bookmark: _Toc58863040][bookmark: _Toc61183025][bookmark: _Toc66728340][bookmark: _Toc74962217][bookmark: _Toc75243127][bookmark: _Toc76545473][bookmark: _Toc82595576][bookmark: _Toc89955607][bookmark: _Toc101453671]Annex B (informative):
Environmental requirements for the BS equipment
[bookmark: _Toc101453672]B.1	General

[bookmark: _Toc101453673]B.2	Normal test environment

[bookmark: _Toc101453674]B.3	Extreme test environment

[bookmark: _Toc101453675]B.4	Vibration

[bookmark: _Toc101453676]B.5	Power supply

[bookmark: _Toc101453677]B.6		Measurement of test environment

[bookmark: _Toc101453678]B.7	OTA extreme test method

[bookmark: _Toc21103087][bookmark: _Toc29810936][bookmark: _Toc36636297][bookmark: _Toc37273243][bookmark: _Toc45886333][bookmark: _Toc53183378][bookmark: _Toc58916090][bookmark: _Toc58918271][bookmark: _Toc66694141][bookmark: _Toc74916166][bookmark: _Toc76114791][bookmark: _Toc76544677][bookmark: _Toc82536799][bookmark: _Toc89953092][bookmark: _Toc101453679]Annex C (informative):
Test tolerances and derivation of test requirements
[bookmark: _Toc101453680]C.1	Measurement of transmitter
<Editor’s note: measurement uncertainty can be captured in separate tables for FR1 and FR2 respectively>
[bookmark: _Toc101453681]C.2	Measurement of Receiver
<Editor’s note: measurement uncertainty can be captured in separate tables for FR1 and FR2 respectively>
[bookmark: _Toc101453682]C.3		measurement of performance requirements
<Editor’s note: measurement uncertainty can be captured in separate tables for FR1 and FR2 respectively>
[bookmark: _Toc101453683][bookmark: _Toc21103091][bookmark: _Toc29810940][bookmark: _Toc36636301][bookmark: _Toc37273247][bookmark: _Toc45886337][bookmark: _Toc53183382][bookmark: _Toc58916094][bookmark: _Toc58918275][bookmark: _Toc66694145][bookmark: _Toc74916170][bookmark: _Toc76114795][bookmark: _Toc76544681][bookmark: _Toc82536803][bookmark: _Toc89953096]Annex D (informative):
Measurement system set-up
<Editor’s note: Separate subsections can be used for FR1 and FR2 respectively>
[bookmark: _Toc101453684]Annex E (normative):
Characteristic of interfering signal
<Editor’s note: Separate subsections can be used for FR1 and FR2 respectively>
[bookmark: _Toc101453685]Annex F (normative):
Calibration

[bookmark: _Toc101453686]Annex G (normative):
Propagation conditions

[bookmark: _Toc101453687]Annex H (normative):
In-channel Tx test

[bookmark: _Toc101453688]Annex I (normative):
Transmitter spatial emissions declaration

[bookmark: _Toc21103092][bookmark: _Toc29810941][bookmark: _Toc36636302][bookmark: _Toc37273248][bookmark: _Toc45886338][bookmark: _Toc53183383][bookmark: _Toc58916095][bookmark: _Toc58918276][bookmark: _Toc66694146][bookmark: _Toc74916171][bookmark: _Toc76114796][bookmark: _Toc76544682][bookmark: _Toc82536804][bookmark: _Toc89953097][bookmark: _Toc101453689]Annex J (normative):
TRP measurement procedures

[bookmark: _Toc101453690]Annex K (informative):
Measuring noise close to the noise-floor

[bookmark: _Toc58860618][bookmark: _Toc58863122][bookmark: _Toc61183107][bookmark: _Toc66728422][bookmark: _Toc74962299][bookmark: _Toc75243209][bookmark: _Toc76545555][bookmark: _Toc82595658][bookmark: _Toc89955689][bookmark: _Toc101453691]Annex L (normative):
General rules for statistical testing
[bookmark: _Toc101453692]
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