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Foreword

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 thefirst 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 isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented 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 isimpossible
The constructions "can" and "cannot” are not substitutes for "may" and "need not".

will indicates that something is certain or expected to happen as aresult 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 aresult 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 aresult of action taken by some agency the
behaviour of which is outside the scope of the present document
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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
isnot (or any other negative verb in the indicative mood) indicates a statement of fact

The constructions"is" and "is not" do not indicate requirements.
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1 Scope

The present document specifies the Radio Frequency (RF) test methods and conformance requirements for NR Satellite
Access Node (SAN) type 1-H and type 1-O. These have been derived from and are consistent with the conducted
requirements for SAN type 1-H and radiated requirement for SAN type 1-H and type 1-O in NR SAN specification
defined in TS 38.108 [2].

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 aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1]
[2]
(3]

[4]
(3]
6]
[7]

(9]
[10]

[11]
[12]

[13]

[14]
[15]
[16]
[17]
[18]

[19]

3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.
3GPP TS 38.108: “Satellite Access Node radio transmission and reception”

ITU-R Recommendation M.1545, "M easurement uncertainty as it applies to test limits for the
terrestrial component of International Mobile Telecommunications-2000"

I TU-R Recommendation SM.329: "Unwanted emissions in the spurious domain”

ITU-R Recommendation SM.328: " Spectra and bandwidth of emissions"

ITU-R Recommendation SM.1541-6: "Unwanted emissions in the out-of-band domain”.
3GPP TS 38.212: "NR; Multiplexing and channel coding"

3GPP TS 38.211: "NR; Physical channels and modulation”

3GPP TS 38.214: "NR; Physical layer procedures for data"

ITU-T Recommendation O.150, "Equipment for the measurement of digital and analogue/digital
parameters’

3GPP TR 38.901: "Study on channel model for frequencies from 0.5 to 100 GHZz"

3GPP TS 38.101-5: "NR; User Equipment (UE) radio transmission and reception; Part 5: Satellite
access Radio Freguency (RF) and performance requirements’

3GPP TR 37.941: "Radio Frequency (RF) conformance testing background for radiated Base
Station (BS) requirements’

IEC 60 068-2-1 (2007): "Environmental testing - Part 2; Tests. Tests A: Cold"

|EC 60 068-2-2: (2007): "Environmental testing - Part 2: Tests. Tests B: Dry heat"

IEC 60 068-2-6: (2007): "Environmental testing - Part 2; Tests - Test Fc: Vibration (sinusoidal)"
3GPP TR 38.811: "Study on New Radio (NR) to support non-terrestrial networks (Release 15)"

3GPP TS 38.141-2: "NR; Base Station (BS) conformance testing Part 2: Radiated conformance
testing"

IEC 60721-3-3: "Classification of environmental conditions —Part 3-3: Classification of groups of
environmental parameters and their severities — Stationary use at weatherprotected locations”
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[20] |EC 60721-3-4: "Classification of environmental conditions - Part 3-4: Classification of groups of
environmental parameters and their severities - Stationary use at hon-weatherprotected locations'

[21] IEC 60721-1: "Classification of environmental conditions Part 1. Environmental parameters and
their severities'

3 Definitions of terms, symbols and abbreviations

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].

basic limit: emissions limit relating to the power supplied by a single transmitter to a single antennatransmission line
in ITU-R SM.329 [4] used for the formulation of unwanted emission requirements for FR1.

beam: beam (of the antenna) is the main lobe of the radiation pattern of an antenna array.

NOTE: For certain antenna array, there may be more than one beam.
beam centre direction: direction equal to the geometric centre of the half-power contour of the beam.
beam direction pair: data set consisting of the beam centre direction and the related beam peak direction.
beam peak direction: direction where the maximum EIRP is found.

beamwidth: beam which has a half-power contour that is essentially elliptical, the half-power beamwidths in the two
pattern cuts that respectively contain the major and minor axis of the ellipse.

Channel edge: lowest or highest frequency of the NR carrier, separated by the SAN channel bandwidth.
demodulation branch: single input of the SAN receiver to the demodulation algorithms.

directional requirement: requirement which is applied in a specific direction within the OTA coverage range for the
Tx and when the AoA of the incident wave of areceived signal is within the OTA REFSENS RoA0A or the minSENS
ROAOA as appropriate for the receiver.

equivalent isotropic radiated power: equivalent power radiated from an isotropic directivity device producing the
same field intensity at a point of observation as the field intensity radiated in the direction of the same point of
observation by the discussed device.

NOTE: Isotropic directivity isegual in al directions (i.e. 0 dBi).

equivalent isotropic sensitivity: sensitivity for an isotropic directivity device equivalent to the sensitivity of the
discussed device exposed to an incoming wave from a defined AoA.

NOTE 1. The sensitivity isthe minimum received power level at which specific requirement is met.
NOTE 2: Isotropic directivity isegual in al directions (i.e. 0 dBi).
feeder link: Wireless link between satellite-Gateway and satellite.

Geostationary Earth Orbit: Circular orbit at 35,786 km above the Earth's equator and following the direction of the
Earth's rotation. An object in such an orbit has an orbital period equal to the Earth's rotational period and thus appears
motionless, at afixed position in the sky, to ground observers.

Low Earth Orbit: Orbit around the Earth with an altitude between 300 km, and 1500 km.
Highest Carrier: The carrier with the highest carrier frequency transmitted/received in a specified frequency band.

Lowest Carrier: The carrier with the lowest carrier frequency transmitted/received in a specified frequency band.
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maximum carrier output power: mean power level measured per carrier at the indicated interface, during the
transmitter ON period in a specified reference condition.

maximum carrier TRP output power: mean power level measured per RIB during the transmitter ON period for a
specific carrier in a specified reference condition and corresponding to the declared rated carrier TRP output power
(Prated,c.TrRP).

maximum total output power: mean power level measured within the operating band at the indicated interface, during
the transmitter ON period in a specified reference condition.

maximum total TRP output power: mean power level measured per RIB during the transmitter ON period in a
specified reference condition and corresponding to the declared rated total TRP output power (Praed; TrP)-

measurement bandwidth: RF bandwidth in which an emission level is specified.

MIinSENS: the lowest declared EIS value for the OSDD's declared for OTA sensitivity requirement.
MIinSENS RoAO0A: The reference RoAOA associated with the OSDD with the lowest declared EIS.
minimum elevation angle: Minimum angle under which the satellite can be seen by a UE.

necessary bandwidth: The width of the frequency band which isjust sufficient to ensure the transmission of
information at the rate and with the quality required under specified conditions.

non-terrestrial networks: Networks, or segments of networks, using an airborne or space-borne vehicle to embark a
transmission equipment relay node or SAN.

operating band: frequency range in which NR operates (paired or unpaired), that is defined with a specific set of
technical requirements.

NOTE: The operating band(s) for a SAN is declared by the manufacturer according to the designationsin tables
5.2-1 and 5.2-2.

OTA coverage range: acommon range of directions within which TX OTA requirements that are neither specified in
the OTA peak directions sets nor as TRP requirement are intended to be met.

OTA peak directions set: set(s) of beam peak directions within which certain TX OTA requirements are intended to
be met, where all OTA peak directions set(s) are subsets of the OTA coverage range.

NOTE: The beam peak directions are related to a corresponding contiguous range or discrete list of beam centre
directions by the beam direction pairsincluded in the set.

OTA REFSENS RoAOA: the RoOAOA determined by the contour defined by the points at which the achieved EISis
3dB higher than the achieved EIS in the reference direction assuming that for any AoA, the receiver gain is optimized
for that AoA.

NOTE: Thiscontour will be related to the average element/sub-array radiation pattern 3dB beamwidth.

OTA sensitivity directions declaration: set of manufacturer declarations comprising at least one set of declared
minimum EIS values (with SAN channel bandwidth), and related directions over which the EIS applies.

NOTE: All thedirections apply to al the EIS valuesin an OSDD.

polarization match: condition that exists when a plane wave, incident upon an antenna from a given direction, hasa
polarization that is the same as the receiving polarization of the antennain that direction.

radiated interface boundary: operating band specific radiated requirements reference where the radiated requirements
apply.

NOTE: For requirements based on EIRP/EIS, the radiated interface boundary is associated to the far-field region.

Radio Bandwidth: frequency difference between the upper edge of the highest used carrier and the lower edge of the
lowest used carrier.

rated beam EIRP: For a declared beam and beam direction pair, the rated beam EIRP level is the maximum power
that the SAN is declared to radiate at the associated beam peak direction during the transmitter ON period.
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rated carrier output power: mean power level associated with a particular carrier the manufacturer has declared to be
available at the indicated interface, during the transmitter ON period in a specified reference condition.

rated carrier TRP output power: mean power level declared by the manufacturer per carrier, for SAN operating in
single carrier, multi-carrier, or carrier aggregation configurations that the manufacturer has declared to be available at
the RIB during the transmitter ON period.

rated total output power: mean power level associated with a particular operating band the manufacturer has declared
to be available at the indicated interface, during the transmitter ON period in a specified reference condition.

rated total TRP output power: mean power level declared by the manufacturer, that the manufacturer has declared to
be available at the RIB during the transmitter ON period.

reference beam direction pair: declared beam direction pair, including reference beam centre direction and reference
beam peak direction where the reference beam peak direction is the direction for the intended maximum EIRP within
the OTA peak directions set.

receiver target: AoA in which reception is performed by SAN types 1-H or SAN type 1-O.

receiver target redirection range: union of all the sensitivity RoAoA achievable through redirecting the receiver target
related to particular OSDD.

receiver target reference direction: direction inside the OTA sensitivity directions declaration declared by the
manufacturer for conformance testing. For an OSDD without receiver target redirection range, thisisadirection inside
the sensitivity ROAOA.

reference ROAOA: the sensitivity ROAOA associated with the receiver target reference direction for each OSDD.
requirement set: one of the NR SAN requirement's set as defined for SAN type 1-H, SAN type 1-O.

SAN channel bandwidth: RF bandwidth supporting asingle NR RF carrier with the transmission bandwidth
configured in the uplink or downlink.

NOTE 1. The SAN channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver
RF requirements.

NOTE 2: It ispossible for the SAN to transmit to and/or receive from one or more satellite UE bandwidth parts that
are smaller than or equal to the SAN transmission bandwidth configuration, in any part of the SAN
transmission bandwidth configuration.

SAN receiver: composite receiver function of a SAN receiving in an operating band.

SAN RF Bandwidth: RF bandwidth in which a SAN transmits and/or receives single or multiple carrier(s) within a
supported operating band.

NOTE: Insingle carrier operation, the SAN RF Bandwidth is equal to the SAN channel bandwidth.
SAN RF Bandwidth edge: frequency of one of the edges of the SAN RF Bandwidth.

SAN transmission bandwidth configuration: set of resource blocks located within the SAN channel bandwidth which
may be used for transmitting or receiving by the SAN.

SAN type1-H: Satellite Access Node operating at FR1 with a requirement set consisting of conducted requirements
defined at individual TAB connectors and OTA requirements defined at RIB.

SAN type 1-O: Satellite Access Node operating at FR1 with a requirement set consisting only of OTA requirements
defined at the RIB.

SAN transponder bandwidth: Total bandwidth of the carrier(s) in operation by one SAN transponder.

NOTE: When the SAN transponder operates one carrier only, the SAN transponder bandwidth is equal to the
SAN channel bandwidth of this carrier.

SAN transponder: part of the SAN permitting to receive, channelize and transmit signals within an allocated
bandwidth.
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satellite: A space-borne vehicle embarking a transparent payload, or a regenerative payload telecommunication
transmitter, placed into Low-Earth Orbit (LEO) or Geostationary Earth Orbit (GEO).

Satellite Access Node (SAN): node providing NR user plane and control plane protocol terminations towards NTN
satellite capable UE, and connected viathe NG interface to the 5GC. It encompasses a transparent payload on board a
NTN platform, with satellite-gateway and gNB functions.

satellite-gateway: An earth station or gateway islocated at the surface of Earth, and providing sufficient RF power and
RF sensitivity for accessing to the satellite.

sensitivity ROAOA: ROAOA within the OTA sensitivity directions declaration, within which the declared EIS(s) of an
OSDD isintended to be achieved at any instance of time for a specific SAN direction setting.

TAB connector: transceiver array boundary connector.
total radiated power: isthe total power radiated by the antenna.

NOTE: Thetotal radiated power isthe power radiating in all direction for two orthogonal polarizations. Total

radiated power is defined in both the near-field region and the far-field region.
transceiver array boundary: conducted interface between the transceiver unit array and the composite antenna.

transmission bandwidth: RF Bandwidth of an instantaneous transmission from a satellite UE or SAN, measured in
resource block units.

BeWp rersens

BeW,, rersens

3.2 Symbols
For the purposes of the present document, the following symbols apply:
B Percentage of the mean transmitted power emitted outside the occupied bandwidth on the assigned
channel.
BeWs The beam widthin 6
BeWy The beam width in ¢

Beamwidth equivalent to the OTA REFSENS RoA0A in the 8-axis in degrees. Applicable for FR1
only.
Beamwidth equivalent to the OTA REFSENS RoA0A in the p-axisin degrees. Applicable for FR1
only.

BW config Transmission bandwidth configuration, where BWcontig = Nrg X SCS X 12.

BW contiguous Contiguous transmission bandwidth, i.e. SAN channel bandwidth for single carrier.

BWes,low The minimum guard band defined in clause 5.3.3 for lowest assigned component carrier.

BWag high The minimum guard band defined in clause 5.3.3 for highest assigned component carrier.

BWsan The SAN transponder bandwidth

BWsan,rr SAN RF channel bandwidth in MHz

Af Separation between the channel edge frequency and the nominal -3 dB point of the measuring
filter closest to the carrier frequency.

AFGioba Global frequency raster granularity.

Afmax f_offsetmax minus half of the bandwidth of the measuring filter.

Afoos Maximum offset of the out-of-band boundary from the uplink operating band edge.

Aminsens Difference between conducted reference sensitivity and minSENS.

AOTAREFSENS Difference between conducted reference sensitivity and OTA REFSENS.

AFRaster Channel raster granularity.

El Sminsens The EIS declared for the minSENS RoA0A.

El Srersens OTA REFSENS EISvaue.

Fc RF reference frequency on the channel raster, givenin table 5.4.2.2-1.

Fcow The Fc of the lowest carrier, expressed in MHz.

Fc high The Fc of the highest carrier, expressed in MHz.

FoL low The lowest frequency of the downlink operating band.

FoL nigh The highest frequency of the downlink operating band.

Fiitter Filter centre frequency.

Foffset high Frequency offset from Fcpigh to the upper SAN RF Bandwidth edge.

Fotset,low Frequency offset from Fcow to the lower SAN RF Bandwidth edge.

f offset Separation between the channel edge frequency and the centre of the measuring.

ETSI



3GPP TS 38.181 version 17.7.0 Release 17 22

f offsetmax

ETSI TS 138 181 V17.7.0 (2025-01)

The offset to the frequency Afosue outside the downlink operating band.

Frer RF reference frequency.

Frer-oifs Offset used for calculating Frer,

FuLjow The lowest frequency of the uplink operating band.

FuL high The highest frequency of the uplink operating band.

GBchanne Minimum guard band defined in clause 5.3.3.

r]3R| Physical resource block number.

Nrs Transmission bandwidth configuration, expressed in resource blocks.

Nrer NR Absolute Radio Freguency Channel Number (NR-ARFCN).

NRrer-offs Offset used for calculating Nrer scaling per cell, as calculated in clause 6.1.

PeireN EIRP level for channel N.

Prax.c.TABC The maximum carrier output power per TAB connector.

Prax,.c.TRP Maximum carrier TRP output power measured at the RIB(s), and corresponding to the declared
rated carrier TRP output power (Prated.c,TrP)-

Prax.c.EIRP The maximum carrier EIRP when the SAN is configured at the maximum rated carrier output TRP
(Prated,c,TRP).

Prated,c.sys Prated,c.sys.e0 Tor SAN GEO class or Praed,c,sysLeo for SAN LEO class.

Prated,c,sys,GEO The sum of Praedctaec for al TAB connectors for asingle carrier of the SAN GEO class.

Prated,c,sysLEO The sum of Praedctasc fOr all TAB connectors for asingle carrier of the SAN LEO class.

Prated,c,TABC Prated.c,Tasc,ceo for SAN GEO class or Praed,ctaec,LE0 fOr SAN LEO class.

PaedcTaBcgeo  Therated carrier output power per TAB connector of the SAN GEO class.

PaedctaBc o Therated carrier output power per TAB connector of the SAN LEO class.

Prated,c. TRP Rated carrier TRP output power declared per RIB.

Pratedt,TABC The rated total output power declared at TAB connector.

Prated, TRP Rated total TRP output power declared per RIB.

Pratedtsys The sum of Praed:tasc for all TAB connectors.

Prersens Conducted Reference Sensitivity power level.

SANCchannel SAN channel bandwidth.

SSrer SS block reference frequency position.

TRPestimae Numerically approximated TRP

TTora Test tolerance for OTA requirements

0 The angle in the reference coordinate system between the projection of the x/y plane and the
radiation vector defined between -90° and 90°. 0° represents the y/z plane. The angleisaligned
with the down-tilt angle

o The angle in the reference coordinate system between the x-axis and the projection of the radiation
vector onto the x/y plane defined between -180° and 180°

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].

AA Antenna Array

AAS Active Antenna System

ACLR Adjacent Channel Leakage Ratio
ACS Adjacent Channel Selectivity

AOA Angle of Arriva

AWGN Additive White Gaussian Noise
BW Bandwidth

CA Carrier Aggregation

CATR Compact Antenna Test Range
CP-OFDM Cyclic Prefix-OFDM

CW Continuous Wave

DFT-ssOFDM  Discrete Fourier Transform-spread-OFDM
DM-RS Demodulation Reference Signal
EIRP Equivalent I sotropic Radiated Power
EIS Equivalent Isotropic Sensitivity
EUT Equipment Under Test

EVM Error Vector Magnitude

FDD Frequency Division Duplex
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FR Frequency Range

FRC Fixed Reference Channel

GEO Geostationary Earth Orbiting

GSCN Global Synchronization Channel Number

ICS In-Channel Selectivity

LEO Low Earth Orhiting

MCS Modulation and Coding Scheme

NR New Radio

NR-ARFCN NR Absolute Radio Frequency Channel Number

NTN Non-Terrestrial Network

OOB Out-of-band

OOBE Out-of-band Emissions

OSDbD OTA Sensitivity Directions Declaration

OTA Over-The-Air

PRB Physical Resource Block

PT-RS Phase Tracking Reference Signal

QAM Quadrature Amplitude Modulation

RB Resource Block

RDN Radio Distribution Network

RE Resource Element

REFSENS Reference Sensitivity

RF Radio Frequency

RIB Radiated Interface Boundary

RMS Root Mean Square (value)

RoAOA Range of Anglesof Arrival

RF Radio Frequency

RX Receiver

SAN Satellite Access Node

SCS Sub-Carrier Spacing

SSB Synchronization Signal Block

TAB Transceiver Array Boundary

TRP Total Radiated Power

TT Test Tolerance

TX Transmitter
4 General test conditions and declarations
4.1 Measurement uncertainties and test requirements

41.1 General

The requirements of this clause apply to al applicable testsin TS 38.181(the present document), i.e. to all conducted
tests defined in FR1 for SAN type 1-H and radiated tests defined in FR1 for SAN type 1-H and SAN type 1-O. The
frequency range FR1 is defined in clause 5.1 of TS 38.108 [2].

The minimum requirements are given in TS 38.108 [2]. Test Tolerances for the conducted test requirements (TT) and
test Tolerances for the radiated test requirements (TTora) explicitly stated in the present document are given in annex C
of the present document.

The test tolerances for the radiated test requirements (T Tora) for SAN were reused from TR 37.941 [13]. Reuse of TR
37.941 [13] TTora valuesfor SAN LEO radiated conformance testing is subject to the following conditions:

- EUT suitability to fit OTA chambers considered in TR 37.941 [13], and
- Environmental test conditions assumed for BStestingin TR 37.941 [13].

Reuse of TR 37.941 [13] TTora values for SAN GEO radiated conformance testing may not be justified for some
products due to too large SAN GEO antenna array dimensions, and required OTA RF chamber size.
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Test Tolerances are individually calculated for each test. Test Tolerances are used to relax the minimum requirements to
create test requirements.

When atest requirement differs from the corresponding minimum requirement, then the Test Tolerance applied for the
test is non-zero. The Test Tolerance for the test and the explanation of how the minimum requirement has been relaxed
by the Test Tolerance are given in annex C.

The radiated requirements are classified according to spatial characteristics as shownintable4.1.1-1 and table 4.1.1-2.

Table 4.1.1-1: Overview of radiated Tx requirements

TX requirement Classificatio Coverage range Number of
n FR1 conformance
directions
Radiated transmit power Directional OTA peak directions set 5
OTA Satellite Access Node output power TRP N/A See TS 38.141-2
[18], annex |
OTA output power dynamics Directional OTA peak directions set 1
OTA modulation quality Directional OTA coverage range 5
OTA frequency error Directional OTA coverage range 1
OTA occupied bandwidth Directional OTA coverage range 1
OTA ACLR TRP N/A See TS 38.141-2
[18], annex |
OTA out-of-band emissions TRP N/A See TS 38.141-2
[18], annex |
OTA transmitter General requirement TRP See TS 38.141-2 [18], annex | | See TS 38.141-2
spurious [18], annex |
emission
NOTE:  Directional requirement does not imply one compliance direction only. The directional requirement applies
to a single direction at a time.

Table 4.1.1-2: Overview of radiated Rx requirements

Rx requirement Classification Applicability levels Coverage range Number of
FR1 FR1 conformance
directions
OTA sensitivity Directional Minimum EIS OSDD 5
OTA reference sensitivity Directional OTA REFSENS OTA REFSENS RoA0A 5
level
OTA Dynamic range Directional OTA REFSENS OTA REFSENS RoA0A 1
OTA adjacent channel Directional MIinSENS mMIinSENS RoAoA 1
selectivity
OTA out- General Directional mMIinSENS MIiNSENS RoA0A 1
of-band requirement
blocking
OTA in-channel Directional MIinSENS mMIinSENS RoAoA 1
selectivity
NOTE: Directional requirement does not imply one compliance direction only. The directional requirement applies to
a single direction at a time.
4.1.2 Acceptable uncertainty of Test System
4121 General

The maximum acceptable uncertainty of the Conducted Test System and OTA Test System are specified below for each
test defined explicitly in the present specification, where appropriate. The maximum acceptabl e uncertainty of the Test
System for test requirements included by reference is defined in the respective referred test specification.

The Test System shall enable the stimulus signals in the test case to be adjusted to within the specified tolerance and the
equipment under test to be measured with an uncertainty not exceeding the specified values. All tolerances and
uncertainties are absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.
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A confidence level of 95 % is the measurement uncertainty tolerance interval for a specific measurement that contains
95 % of the performance of a population of test equipment.

For conducted RF tests, it should be noted that the uncertaintiesin clause 4.1.2 apply to the Test System operating into a
nominal 50 ohm load and do not include system effects due to mismatch between the EUT and the Test System.

For details on measurement uncertainty budget cal culation, measurement methodology description (including
calibration and measurement stage for each test range), MU budget format and its contributions, refer to

TR 37.941[13], where MU analyses for the BS radiated testing were captured. The maximum OTA Test System
uncertainty for FR1 OTA transmitter and receiver testsin tables 4.1.2.2-2 and 4.1.2.3-2 were reused from BSMU
budgetsin TR 37.941 [13]. Reuse of TR 37.941 [13] MU values for SAN LEO radiated conformance testing is subject
to the following conditions:

- EUT suitability to fit OTA chambers considered in TR 37.941 [13], and
- Environmental test conditions assumed for BStestingin TR 37.941 [13].

Reuse of TR 37.941 [13] TTora values for SAN GEO radiated conformance testing may not be justified for some
products due to too large SAN GEO antenna array dimensions, and required OTA RF chamber size.

41.2.2 Measurement of transmitter
The maximum conducted Test System uncertainty for conducted transmitter tests minimum requirementsis givenin

table 4.1.2.2-1. And the maximum OTA Test System uncertainty for OTA transmitter tests minimum requirementsis
givenintable4.1.2.2-2.

Table 4.1.2.2-1: Maximum Test System uncertainty for conducted transmitter tests

Clause Maximum Test System Uncertainty Derivation of Test System
Uncertainty
6.2 SAN output power +0.7dB, f<3 GHz
6.3 Output power dynamics |+ 0.4 dB
6.5.2 Frequency error +12 Hz
6.5.3 EVM + 1%

6.6.2 Occupied bandwidth 5 MHz, 10 MHz SAN Channel BW: +100 kHz
15 MHz, 20 MHz SAN Channel BW: +300 kHz

6.6.3 Adjacent Channel ACLR

Leakage power Ratio BW =< 20MHz: £+0.8 dB
(ACLR)

6.6.4 Out-of-band emissions |+1.5dB, f< 3 GHz
6.6.5.5.1.1 Transmitter 9 kHz <f=<4 GHz: +2.0 dB
spurious emissions, 4 GHz < f<15 GHz: +4.0dB
Mandatory Requirements

6.6.5.5.1.2 Transmitter +3.0dB

spurious emissions,
Protection of SAN receiver
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Table 4.1.2.2-2: Maximum OTA Test System uncertainty for FR1 OTA transmitter tests

Clause

Maximum OTA Test System uncertainty

9.2 Radiated transmit power

Normal condition:
+1.1dB, f<3 GHz

9.3 OTA base station output power

+1.4dB, f=3.0 GHz

9.4.3 OTA total power dynamic range +0.4 dB
9.6.2 OTA frequency error +12 Hz
9.6.3 OTA modulation quality +1 %

9.7.2 OTA occupied bandwidth

+100 kHz, BWChannel 5 MHz, 10 MHz
+300 kHz, BWChannel 15 MHz, 20 MHz

9.7.3 OTA ACLR

f=<3.0GHz
+1 dB, BW = 20 MHz

9.7.4 OTA out-of-band emissions

Absolute power +1.8 dB, f < 3.0 GHz

9.7.5.20TA transmitter spurious
emissions, mandatory requirements

+2.3dB,30 MHz <f<6 GHz
+4.2 dB, 6 GHz <f=< 15 GHz

NOTE:

Test system uncertainty values are applicable for normal condition unless otherwise stated.

41.2.3

Measurement of receiver

The maximum conducted Test System uncertainty for conducted receiver tests minimum requirements are given in table
4.1.2.3-1, and the maximum OTA Test System uncertainty for OTA receiver tests minimum requirements are given in

table 4.1.2.3-2.
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Table 4.1.2.3-1: Maximum Test System Uncertainty for conducted receiver tests

Clause Maximum Test System Uncertainty Derivation of Test System Uncertainty
7.2 Reference sensitivity |+0.7 dB, f <3 GHz
level
7.3 Dynamic range +0.3dB

selectivity

7.4.1 Adjacent channel +1.4dB, f<3 GHz

Overall system uncertainty comprises three
quantities:

1. Wanted signal level error
2. Interferer signal level error
3. Additional impact of interferer leakage

Items 1 and 2 are assumed to be uncorrelated
S0 can be root sum squared to provide the
ratio error of the two signals. The interferer
leakage effect is systematic, and is added
arithmetically.

Test System uncertainty = SQRT
(wanted_level_error? + interferer_level_error?)
+ leakage effect.

f<3 GHz
Wanted signal level £0.7 dB
Interferer signal level £0.7 dB

f<6 GHz
Impact of interferer leakage 0.4 dB

blocking

7.5.5.1 Out-of-band fwanted < 3GHz

1MHZ < finterferer < 3 GHz: +1.3 dB
3 GHz < finterferer < 4.2 GHz: +1.5 dB
4.2GHz < fimerferer <12.75 GHz: +3.2 dB

Overall system uncertainty comprises three
guantities:

1. Wanted signal level error
2. Interferer signal level error
3. Interferer broadband noise

Items 1 and 2 are assumed to be uncorrelated
S0 can be root sum squared to provide the
ratio error of the two signals. The Interferer
Broadband noise effect is systematic, and is
added arithmetically.

Test System uncertainty = SQRT
(wanted_level_error? + interferer_level_error?)
+ Broadband noise effect.

Out of band blocking, using CW interferer:
Wanted signal level:
0.7 dB up to 3 GHz

Interferer signal level:
+1.0 dB up to 3 GHz
Impact of interferer Broadband noise 0.1 dB

7.8 In-channel selectivity |+1.4 dB, f< 3 GHz

NOTE:

Unless otherwise noted, only the Test System stimulus error is considered here. The effect of errors in the
throughput measurements due to finite test duration is not considered.
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Table 4.1.2.3-2: Maximum OTA Test System uncertainty for FR1 OTA receiver tests

Clause Maximum OTA Test System uncertainty
10.2 OTA sensitivity +1.3dB,f<3 GHz
10.3 OTA reference sensitivity | +1.3 dB, f <3 GHz
level
10.4 OTA dynamic range +0.3dB
10.5.1 OTA adjacent channel +1.7dB, f<3 GHz
selectivity

10.6 OTA out-of-band blocking | fwanted < 3 GHz:

+2.0 dB, finterferer < 3 GHz

+2.1 dB, 3 GHz < finterferer < 6 GHz
+3.5 dB, 6 GHz < finterferer < 12.75 GHz

10.9 OTA in-channel +1.7dB, f<3 GHz
selectivity

NOTE: Test system uncertainty values are applicable for normal condition unless otherwise stated.

4.1.2.4 Measurement of performance requirements

Table 4.1.2.4-1: Maximum Test System Uncertainty for FR1 conducted performance requirements

Clause Maximum Test System Uncertainty Derivation of Test System Uncertainty
8 PUSCH, PUCCH, +0.6 dB Overall system uncertainty for fading
PRACH with single conditions comprises two quantities:
antenna port and fading 1. Signal-to-noise ratio uncertainty
channel 2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated
S0 can be root sum squared:

Test System uncertainty = [SQRT (Signal-to-
noise ratio uncertainty 2 + Fading profile power
uncertainty 2)]

Signal-to-noise ratio uncertainty +0.3 dB
Fading profile power uncertainty +0.5 dB

8 PRACH with single +0.3dB Signal-to-noise ratio uncertainty £0.3 dB
antenna port and AWGN

Table 4.1.2.4-2: Maximum Test System Uncertainty for FR1 radiated performance requirements

Clause Maximum Test System Uncertainty Derivation of Test System Uncertainty
11 PUSCH, PUCCH, +0.6 dB Overall system uncertainty for fading
PRACH with single conditions comprises two quantities:
antenna port and fading 1. Signal-to-noise ratio uncertainty
channel 2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated
S0 can be root sum squared:

Test System uncertainty = [SQRT (Signal-to-
noise ratio uncertainty 2 + Fading profile power
uncertainty 2)]

Signal-to-noise ratio uncertainty +0.3 dB
Fading profile power uncertainty +0.5 dB

11 PRACH with single +0.3dB Signal-to-noise ratio uncertainty +0.3 dB
antenna port and AWGN

4.1.3 Interpretation of measurement results

The measurement results returned by the Test System are compared - without any modification - against the test
requirements as defined by the Shared Risk principle.

The Shared Risk principle is defined in Recommendation ITU-R M.1545 [3].
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The actual measurement uncertainty of the Test System for the measurement of each parameter shall be included in the
test report.

The recorded value for the Test System uncertainty shall be, for each measurement, equal to or lower than the
appropriate figure in clause 4.1.2 of the present document.

If the Test System for atest is known to have a measurement uncertainty greater than that specified in clause 4.1.2, it is
still permitted to use this apparatus provided that an adjustment is made as follows.

Any additional uncertainty in the Test System over and above that specified in clause 4.1.2 shall be used to tighten the
test requirement, making the test harder to pass. For some tests e.g. receiver tests, this may require modification of
stimulus signals. This procedure will ensure that a Test System not compliant with clause 4.1.2 does not increase the
chance of passing a device under test where that device would otherwise have failed the test if a Test System compliant
with clause 4.1.2 had been used.

4.2 Requirement reference points

4.2.1 SAN type 1-H

For SAN type 1-H, the requirements are defined for two points of reference, signified by radiated requirements and
conducted requirements.
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Figure 4.2.1-1: Radiated and conducted reference points for SAN type 1-H

Radiated characteristics are defined over the air (OTA), where the radiated interface is referred to as the Radiated
Interface Boundary (RIB). Radiated requirements are also referred to as OTA requirements. The (spatial) characteristics
in which the OTA requirements apply are detailed for each requirement.

Conducted characteristics are defined at individual or groups of TAB connectors at the transceiver array boundary,
which is the conducted interface between the transceiver unit array and the composite antenna.

The transceiver unit array is part of the composite transceiver functionality receiving and transmitting modulated signal
to ensure radio links with users.

The satellite payload is composed by atransceiver unit array and a composite antenna array. The transceiver unit array
contains an implementation specific number of transmitter units and an implementation specific number of receiver
units.
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The composite antenna contains a radio distribution network (RDN) and an antenna array. The RDN isalinear passive
network which distributes the RF power generated by the transceiver unit array to the antenna array, and/or distributes
the radio signals collected by the antenna array to the transceiver unit array, in an implementation specific way.

How a conducted requirement is applied to the transceiver array boundary is detailed in the respective requirement
clause.

4.2.2 SAN type 1-O

For SAN type 1-O, the radiated characteristics are defined over the air (OTA), where the operating band specific
radiated interface is referred to as the Radiated Interface Boundary (RIB). Radiated requirements are also referred to as
OTA requirements. The (spatial) characteristicsin which the OTA requirements apply are detailed for each
requirement.

Satellite Access Node

Satellite payload

Radiated
Interface
Boundary

1

' ¥ " i
' 'y " .
1 Ly H 1

1 ]
' 'y " :
1 Ly H 1
1 . Ly . H 1
Non-NTN ! Transcewer ! ' »Ra_dlo_ ! Antenna '
infrastructure Satellite Feeder 1 Unit Array 1y Distribution {4 Array !
gNB gateway link i (TRXUA) ! i Network !} (AA) :
functions i 1toM 1} (RDN) ] '
t e H |
i i H] 1
1 i ] 1
' 1y " '
1 Ly H 1

1 i
: | } :
TSR I J . £ SO |

Figure 4.2.2-1: Radiated reference points for SAN type 1-O
Transmitter units and receiver units may be combined into transceiver units. The transmitter/receiver units have the
ability to transmit/receive parallel independent modulated symbol streams.

4.3 Satellite Access Node classes

The requirements in this specification apply to Satellite Access Node unless otherwise stated. The associated
deployment scenarios are exactly the same for SAN with and without connectors.

For SAN type 1-O and SAN type 1-H, two SAN classes (LEO and GEO) are currently defined in Table 4.3-1.

Table 4.3-1 SAN classes

SAN Class Satellite constellation

GEO class GEO satellite

LEO class LEO 600 km satellite
LEO 1200 km satellite
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4.4 Regional requirements

Some requirements in the present document may only apply in certain regions either as optional requirements, or as
mandatory requirements set by local and regional regulation. It is normally not stated in the 3GPP specifications under
what exact circumstances the regional requirements apply, since thisis defined by local or regional regulation.

Table 4.4-1 lists al requirements in the present specification that may be applied differently in different regions.

Table 4.4-1: List of regional requirements

Clause Requirement Comments
number
5 Operating bands Satellite operating bands may be applied regionally.
6.6.4, Out-of-band emissions, For n255 operation in US, Limits in FCC Title 47 apply.
9.74 OTA out-of-band emissions
6.6.5, Tx spurious emissions, For n255 operation in US, Limits in FCC Title 47 apply.
9.7.5 OTA Tx spurious emissions

4.5 SAN configurations

45.1 SAN type 1-H transmit configurations
Unless otherwise stated, the conducted transmitter characteristicsin clause 6 are specified at the transceiver array

boundary at the TAB connector(s) with afull complement of transceiver units for the configuration in normal operating
conditions.

transceiver array boundary

#1i Measurement

—0
#2* Load

4

Equipment

"
! Load

transceiver unit array \

Transceiver array boundary connector TAB(n)

Figure 4.5.1-1: SAN type 1-H transmitter test ports

Unless otherwise stated, for the testsin clause 6 of the present document, the requirement applies for each transmit TAB
connector.

45.2 SAN type 1-H receive configurations

Unless otherwise stated, the conducted receiver characteristicsin clause 7 are specified at the TAB connector with afull
complement of transceiver units for the configuration in normal operating conditions.
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. Load

Measurement
Equipment

transceiver unit array

. Load

Transceiver array boundary connector TAB(n)

Figure 4.5.2-1: Receiver test ports

For the tests in clause 7 of the present document, the requirement applies at each receive TAB connector.

Conducted receive requirements are tested at the TAB connector, with the remaining receiver units(s) disabled or their

TAB connector(s) being terminated.

4.5.3 SAN type 1-O transmit configurations

Unless otherwise stated, the radiated transmitter characteristicsin clause 9 are specified at RIB, with afull complement

of transceiver units for the configuration in normal operating conditions.

Radiated interface boundary
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Figure 4.5.3-1: SAN type 1-O transmitter test interfaces

4.5.4  SAN type 1-O receive configurations

&

Measurement
equipment

Unless otherwise stated, the radiated receiver characteristics in clause 10 are specified at RIB, with afull complement

of transceiver units for the configuration in normal operating conditions.
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Figure 4.5.4-1: SAN type 1-O receiver test interfaces

45.5 Power supply options

[If the SAN is supplied with a number of different power supply configurations, it may not be necessary to test RF
parameters for each of the power supply options, provided that it can be demonstrated that the range of conditions over
which the equipment istested is at least as great as the range of conditions due to any of the power supply
configurations.]

4.6 Manufacturer declarations
Thefollowing SAN declarations listed in table 4.6-1, when applicable to the SAN under test, are required to be

provided by the manufacturer for the conducted requirements testing of the SAN type 1-H, and radiated requirements
testing of SAN type 1-H and SAN type 1-O.
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Table 4.6-1 Manufacturers declarations for SAN type 1-H conducted test requirements, and for SAN
type 1-H and SAN type 1-O radiated test requirements
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Declaration
identifier

Declaration

Description

Applicability
(Note 1)

type 1-H

SAN SAN
type 1-

(Note 2) o

D.1

Coordinate system
reference point

Location of coordinated system reference point
in reference to an identifiable physical feature of
the SAN enclosure.

X

X

D.2

Coordinate system
orientation

Orientation of the coordinate system in reference
to an identifiable physical feature of the SAN
enclosure.

D.3

Beam identifier

A unique title to identify a beam, e.g. a, b, c or 1,
2, 3. The vendor may declare any number of
beams with unique identifiers. The minimum set
to declare for conformance, corresponds to the
beams at the reference beam direction with the
highest intended EIRP, and covering the
properties listed below:

1) A beam with the narrowest intended BeWe
and narrowest intended BeW possible when
narrowest intended BeWs is used.

2) A beam with the narrowest intended BeWy
and narrowest intended BeWs possible when
narrowest intended BeW, is used.

3) A beam with the widest intended BeWe and
widest intended BeW, possible when widest
intended BeWs is used.

4) A beam with the widest intended BeWy and
widest intended BeWs possible when widest
intended BeW, is used.

5) A beam which provides the highest intended
EIRP of all possible beams.

When selecting the above five beam widths for
declaration, all beams that the SAN is intended
to produce shall be considered, including beams
that during operation may be identified by any
kind of cell or UE specific reference signals, with
the exception of any type of beam that is created
from a group of transmitters that are not all
phase synchronised.

(Note 3)

D.4

Operating bands
and frequency
ranges

List of NR operating band(s) supported by the
SAN and if applicable, frequency range(s) within
the operating band(s) that the SAN can operate
in.

Supported bands declared for every beam for
SAN type 1-O (D.3), or every TAB connector for
SAN type 1-H.

(Note 4)

D.5

SAN requirements
set

Declaration of one of the NR satellite access
node requirement's set as defined for SAN type
1-H, or SAN type 1-O.

D.6

SAN class

Declared as GEO SAN, or LEO SAN.

D.7

SAN channel band
width and SCS
support

SAN supported SCS and channel bandwidth per
supported SCS. Declared for each beam for
SAN type 1-O (D.3) or each TAB connector for
SAN type 1-H, and each operating band (D.4).

D.8

OTA peak
directions set
reference beam
direction pair

The beam direction pair, describing the
reference beam peak direction and the reference
beam centre direction. Declared for every beam
(D.3).

D.9

OTA peak
directions set

The OTA peak directions set for each beam.
Declared for every beam (D.3).
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Declaration Declaration Description Applicability
identifier (Note 1)
SAN SAN
type 1-H | type 1-
(Note 2) o
D.10 OTA peak The beam direction pair(s) corresponding to the | x X
directions set following points:
maximum steering 1) The beam peak direction corresponding to
direction(s) the maximum steering from the reference beam

centre direction in the positive ® direction, while
the B value being the closest possible to the
reference beam centre direction.

2) The beam peak direction corresponding to
the maximum steering from the reference beam
centre direction in the negative @ direction, while
the 6 value being the closest possible to the
reference beam centre direction.

3) The beam peak direction corresponding to
the maximum steering from the reference beam
centre direction in the positive 6 direction, while
the @ value being the closest possible to the
reference beam centre direction.

4) The beam peak direction corresponding to
the maximum steering from the reference beam
centre direction in the negative 0 direction, while
the @ value being the closest possible to the
reference beam centre direction.

The maximum steering direction(s) may coincide
with the reference beam centre direction.
Declared for every beam (D.3).

D.11 Rated beam EIRP The rated EIRP level per carrier (Prated,c.IrRP) at X X
(Prated,c.EIRP) the beam peak direction associated with a
particular beam direction pair for each of the
declared maximum steering directions (D.10), as
well as the reference beam direction pair (D.8).
Declared for every beam (D.3).

(Note 11)

D.12 Beamwidth The beamwidth for the reference beam direction | x X
pair and the four maximum steering directions.
Declared for every beam (D.3).

D.13 Equivalent beams List of beams which are declared to be X X
equivalent.

Equivalent beams imply that the beams are
expected to have identical OTA peak directions
sets and intended to have identical spatial
properties at all steering directions within the
OTA peak directions set when presented with
identical signals. All declarations (D.4 — D.12)
made for the beams are identical and the
transmitter unit, RDN and antenna array
responsible for generating the beam are of
identical design.

D.14 Parallel beams List of beams which have been declared X X
equivalent (D.13) and can be generated in
parallel using independent RF power resources.
Independent power resources mean that the
beams are transmitted from mutually exclusive
transmitter units.

D.15 Number of carriers The number of carriers per operating band the n/a X
at maximum TRP SAN is capable of generating at maximum TRP
declared for every beam (D.3).
D.16 Maximum Satellite Maximum Satellite Access Node RF Bandwidth c X
Access Node RF in the operating band, declared for each
Bandwidth supported operating band for each beam for

SAN type 1-O, or for each TAB connector for
SAN type 1-H (D.4).
(Note 10)
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Declaration Declaration Description Applicability
identifier (Note 1)

SAN SAN
type 1-H | type 1-
(Note 2) o
D.17 Total RF bandwidth | Total RF bandwidth BWot of transmitter and c X
(BWioat) receiver, declared per the band combinations
(D.42).
D.18 Contiguous Ability of SAN to support contiguous frequency c X
spectrum operation | distribution of carriers when operating multi-
support carrier in an operating band.
Declared for each single-band RIB for SAN type
1-O or each single-band connector for SAN type
1-H, for each operating band.
D.19 OSDD identifier A unique identifier for the OSDD. X X
D.20 OSDD operating Operating band supported by the OSDD, X X
band support declared for every OSDD (D.19).
(Note 5)
D.21 OTA sensitivity The SAN supported SCS and channel X X
supported SAN bandwidth per supported SCS by each OSDD.
channel bandwidth
and SCS
D.22 Redirection of Ability to redirect the receiver target related to X X
receiver target the OSDD.
support
D.23 Minimum EIS for The minimum EISminsens requirement (i.e. X X
FR1 (ElSminsens) maximum allowable EIS value) applicable to all
sensitivity ROAOA per OSDD.
Declared per NR supported channel BW for the
OSDD (D.19).
The lowest EIS value for all the declared
OSDD's is called minSENS, while its related
range of angles of arrival is called minSENS
ROAOA.
(Note 6)
D.24 Receiver target The sensitivity ROA0A associated with the X X
reference direction receiver target reference direction (D.26) for
Sensitivity Range of | each OSDD.
Angle of Arrival
D.25 Receiver target For each OSDD the associated union of all the X X
redirection range sensitivity ROAOA achievable through redirecting
the receiver target related to the OSDD.
D.26 Receiver target For each OSDD an associated direction inside X X
reference direction the receiver target redirection range (D.25).
(Note 7)
D.27 Conformance test For each OSDD that includes a receiver target X X
directions sensitivity | redirection range, four sensitivity ROA0A
ROAOA comprising the conformance test directions
(D.28).
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Declaration Declaration Description Applicability
identifier (Note 1)
SAN SAN
type 1-H | type 1-
(Note 2) o
D.28 Conformance test For each OSDD four conformance test X X
directions directions.

If the OSDD includes a receiver target
redirection range the following four directions
shall be declared:

1) The direction determined by the maximum ¢
value achievable inside the receiver target
redirection range, while 6 value being the closest
possible to the receiver target reference
direction.

2) The direction determined by the minimum ¢
value achievable inside the receiver target
redirection range, while 6 value being the closest
possible to the receiver target reference
direction.

3) The direction determined by the maximum 6
value achievable inside the receiver target
redirection range, while ¢ value being the
closest possible to the receiver target reference
direction.

4) The direction determined by the minimum 6
value achievable inside the receiver target
redirection range, while @ value being the
closest possible to the receiver target reference
direction.

If an OSDD does not include a receiver target
redirection range the following 4 directions shall
be declared:

1) The direction determined by the maximum ¢
value achievable inside the sensitivity ROAOA,
while 8 value being the closest possible to the
receiver target reference direction.

2) The direction determined by the minimum ¢
value achievable inside the sensitivity ROAOA,
while © value being the closest possible to the
receiver target reference direction.

3) The direction determined by the maximum 6
value achievable inside the sensitivity ROAOA,
while @ value being the closest possible to the
receiver target reference direction.

4) The direction determined by the minimum ©
value achievable inside the sensitivity ROAOA,
while @ value being the closest possible to the
receiver target reference direction.

D.29 OTA coverage Declared as a single range of directions within X X
range which selected TX OTA requirements are
intended to be met.
(Note 8)
D.30 OTA coverage The direction describing the reference direction X X
range reference of the OTA converge range (D.29).
direction (Note 9)
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Declaration Declaration Description Applicability
identifier (Note 1)
SAN SAN
type 1-H | type 1-
(Note 2) o
D.31 OTA coverage The directions corresponding to the following X X
range maximum points:
directions 1) The direction determined by the maximum ¢
value achievable inside the OTA coverage
range, while 0 value being the closest possible
to the OTA coverage range reference direction.
2) The direction determined by the minimum ¢
value achievable inside the OTA coverage
range, while 8 value being the closest possible
to the OTA coverage range reference direction.
3) The direction determined by the maximum 6
value achievable inside the OTA coverage
range, while ¢ value being the closest possible
to the OTA coverage range reference direction.
4) The direction determined by the minimum ©
value achievable inside the OTA coverage
range, while ¢ value being the closest possible
to the OTA coverage range reference direction.
D.32 The rated carrier Prated,c,TrRP is declared as TRP OTA power per n/a X
OTA SAN power, carrier, declared per supported operating band.
Prated,c, TRP (Note 11)
D.33 Rated transmitter Rated total radiated output power. n/a X
TRP, Prated,,TrRP Declared per supported operating band.
(Note 11)
D.34 Rated carrier output | Conducted rated carrier output power, per single | c n/a
power (Prated,c,TABC) band connector.
Declared per supported operating band, per TAB
connector for SAN type 1-H.
(Note 11)
D.35 Rated total output Conducted total rated output power. c n/a
power (Prated,t,TABC) Declared per supported operating band, per TAB
connector for SAN type 1-H.
(Note 11)
D.36 Single band List of single-band connector for the supported c n/a
connector operating bands (D.4).
D.37 Equivalent List of TAB connector of SAN type 1-H, which c n/a
connectors have been declared equivalent.
Equivalent connectors imply that the TAB
connector of SAN type 1-H, are expected to
behave in the same way when presented with
identical signals under the same operating
conditions. All declarations made for the TAB
connector of SAN type 1-H are identical and the
transmitter unit and/or receiver unit driving TAB
connector of SAN type 1-H are of identical
design.
D.38 Single-band RIB List of single-band RIB for the supported n/a X
operating bands (D.4).
D.39 Single or multiple SAN capability to operate with a single carrier c X
carrier (only) or multiple carriers. Declared per
supported operating band, per RIB for SAN type
1-O or per TAB connector for SAN type 1-H.
D.40 Maximum number Maximum number of supported carriers. C X
of supported Declared per supported operating band, per RIB
carriers per for SAN type 1-O or per TAB connector for SAN
operating band type 1-H.
(Note 10)
D.41 Maximum Maximum supported power difference between C X
supported power carriers in each supported operating band.
difference between | Declared per operating band (D.4), per RIB for
carriers SAN type 1-O or per TAB connector for SAN
type 1-H.
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Declaration Declaration Description Applicability
identifier (Note 1)
SAN SAN
type 1-H | type 1-
(Note 2) o
D.42 Operating band List of operating bands combinations supported | c X
combination support | by single-band RIB(s) of SAN type 1-O, or
single-band connector(s) of SAN type 1-H.
D.43 OTA REFSENS Range of angles of arrival associated with the n/a X
RoOAO0A OTA REFSENS.
D.44 OTA REFSENS Reference direction inside the OTA REFSENS n/a X
receiver target RoAOA (D.43).
reference direction
D.45 OTA REFSENS The following four OTA REFSENS conformance | n/a X
conformance test test directions shall be declared:
directions 1) The direction determined by the maximum ¢
value achievable inside the OTA REFSENS
ROAO0A, while 8 value being the closest possible
to the OTA REFSENS receiver target reference
direction.
2) The direction determined by the minimum ¢
value achievable inside the OTA REFSENS
RoAO0A, while 8 value being the closest possible
to the OTA REFSENS receiver target reference
direction.
3) The direction determined by the maximum 6
value achievable inside the OTA REFSENS
ROAO0A, while ¢ value being the closest possible
to the OTA REFSENS receiver target reference
direction.
4) The direction determined by the minimum 6
value achievable inside the OTA REFSENS
RoAO0A, while ¢ value being the closest possible
to the OTA REFSENS receiver target reference
direction.
D.46 Relation between If the rated transmitter TRP and total number of n/a X
supported supported carriers are not simultaneously
maximum RF supported, the manufacturer shall declare the
bandwidth, number | following additional parameters:
of carriers and - The reduced number of supported carriers at
Rated maximum the rated transmitter TRP;
TRP - The reduced total output power at the
maximum number of supported carriers.
D.47 Relation between If the rated total output power and total number c n/a
supported of supported carriers are not simultaneously
maximum RF supported, the manufacturer shall declare the
bandwidth, number | following additional parameters:
of carriers and - The reduced number of supported carriers at
Rated total output the rated total output power;
power - The reduced total output power at the
maximum number of supported carriers.
D.48 TAB connectors To reduce test complexity, declaration of a c n/a
used for representative (sub)set of TAB connectors to be
performance used for performance requirement test
requirement testing | purposes. At least one TAB connector mapped
to each demodulation branch is declared.
D.49 Prated,c,sys,GEO The sum of Prated,c,asc for all TAB connectors for | ¢ n/a
a single carrier of the SAN GEO class.
D.50 Prated,c,TABC,GEO The rated carrier output power per TAB c n/a
connector of the SAN GEO class.
D.51 Prated,c.sys,LEO The sum of Prated,c,asc for all TAB connectors for | ¢ n/a
a single carrier of the SAN LEO class.
D.52 Prated,c,TABC LEO The rated carrier output power per TAB C n/a
connector of the SAN LEO class.
D.54 SAN test conditions: | Range of barometric pressure values for the X X
Barometric pressure | Satellite Payload RF (SPRF) testing.
D.55 SAN test conditions: | Range of temperature values for SPRF testing. X X
Temperature
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Declaration Declaration Description Applicability

identifier (Note 1)
SAN SAN
type 1-H | type 1-
(Note 2) o
D.56 SAN test conditions: | Range of relative humidity values for SPRF X X
Relative humidity testing.
D.57 SAN test conditions: | Range of vibration values for SPRF testing. X X
Vibration
D.58 SAN test conditions: | Additional (e.g. mission-specific) conditions for X X
Additional the SPRF testing.
conditions

D.59 SAN test conditions: | Manufacturer declaration related to the power X X

power supply supply.

D.100 PUSCH mapping Declaration of the supported PUSCH mapping c X

type type as specified in TS 38.211 [8], i.e., type A,
type B or both.
D.101 PUCCH format Declaration of the supported PUCCH format(s) C X
as specified in TS 38.211 [8], i.e., format O,
format 1, format 2, format 3, format 4.
D.102 PRACH format and | Declaration of the supported PRACH format(s) c X
SCS as specified in TS 38.211 [8], i.e., format: 0, 2,
B4, C2.
Declaration of the supported SCS(s) per
supported PRACH format with short sequence,
as specified in TS 38.211 [8], i.e., 15 kHz, 30
kHz or both.

D.103 Additional DM-RS Declaration of the supported additional DM-RS c X

for PUCCH format 3 | for PUCCH format 3: without additional DM-RS,
with additional DM-RS or both.

D.104 Additional DM-RS Declaration of the supported additional DM-RS c X

for PUCCH format 4 | for PUCCH format 4: without additional DM-RS,
with additional DM-RS or both.

D.105 PUCCH multi-slot Declaration of multi-slot PUCCH support. c X
D.106 MCS index table 3 Declaration of support MCS index table 3 as c X
specified in TS 38.214 [9].

D.107 PUSCH repetition Declaration of support PUSCH repetition type A | ¢ X

type A

NOTE 1: Manufacturer declarations applicable per SAN requirement set were marked as "x" or "c".
Manufacturer declarations not applicable per SAN requirement set were marked as "n/a".

NOTE 2: For SAN type 1-H, the only radiated declarations are related to EIRP and EIS requirements. For
declarations marked as 'c’, related conducted declarations apply, and for declarations marked as 'x',
related radiated declarations apply.

NOTE 3: Depending on the capability of the system some of these beams may be the same. For those same
beams, testing is not repeated.

NOTE 4: These operating bands are related to their respective single-band RIBs, or single-band TAB
connectors.

NOTE 5: As each identified OSDD has a declared minimum EIS value (D.23), multiple operating band can only
be declared if they have the same minimum EIS declaration.

NOTE 6: If the SAN type 1-H or SAN type 1-O is not capable of redirecting the receiver target related to the
OSDD then there is only one RoAoA applicable to the OSDD.

NOTE 7: For an OSDD without receiver target redirection range, this is a direction inside the sensitivity ROAOA.

NOTE 8: OTA coverage range is used for conformance testing of such TX OTA requirements as occupied
bandwidth, frequency error or EVM.

NOTE 9: The OTA coverage reference direction may be the same as the Reference beam direction pair (D.8)
but does not have to be.

NOTE 10: Parameters for contiguous spectrum operation in the operating band are assumed to be the same
unless they are separately declared. When separately declared, they shall still use the same
declaration identifier.

NOTE 11: If a SAN is capable of 64QAM DL operation then up to two rated output power declarations may be
made. One declaration is applicable when configured for 64QAM transmissions, and the other
declaration is applicable when not configured for 64QAM transmissions.
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4.7 Test configurations

4.7.1 General

The test configurations shall be constructed using the methods defined below, subject to the parameters declared by the
manufacturer for the supported RF configurations aslisted in clause 4.6. The test configurations to use for conformance
testing are defined for each supported RF configuration in clauses 4.8.3.

The applicable test models for generation of the carrier transmit test signal are defined in clause 4.9.

NOTE: If required, carriers are shifted to align with the channel raster.

4.7.2  Test signal used to build Test Configurations

The signal's 