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[bookmark: _Toc136850877][bookmark: _Toc138880308][bookmark: _Toc138879841]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 36.108: "Evolved Universal Terrestrial Radio Access (E-UTRA); Satellite Access Node radio transmission and reception"
[3]	ITU-R Recommendation SM.329: "Unwanted emissions in the spurious domain".
[4]	ITU-R Recommendation M.1545: "Measurement uncertainty as it applies to test limits for the terrestrial component of International Mobile Telecommunications-2000".
[5]	3GPP TR 37.941: "Radio Frequency (RF) conformance testing background for radiated Base Station (BS) requirements"
[6]	3GPP TS 38.181: "NR; Satellite Access Node (SAN) conformance testing"
[7]	3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and Modulation"
[8]	3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures"
[9]	3GPP 38.141-2: "NR; Base Station (BS) conformance testing Part 2: Radiated conformance testing"
[10]	3GPP TS 36.141: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) conformance testing"
[11]	ITU-R Recommendation SM.328: "Spectra and bandwidth of emissions".
[12]	3GPP TS 36.211: Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and modulation”
[13]	3GPP TR 38.811: "Study on New Radio (NR) to support non-terrestrial networks".
[14]	3GPP TS 38 108: "Space Access Node (SAN) radio transmission and reception".
[15]	ITU-R Recommendation SM.1541-6: "Unwanted emissions in the out-of-band domain".
[bookmark: _Toc138880309][bookmark: _Toc136850878][bookmark: _Toc138879842]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc138880310][bookmark: _Toc2086438][bookmark: _Toc138879843][bookmark: _Toc136850879]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].
SAN RF Bandwidth: RF bandwidth in which a SAN transmits and/or receives single or multiple carrier(s) within a supported operating band.
NOTE:	In single 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.
basic limit: emissions limit relating to the power supplied by a single transmitter to a single antenna transmission line in ITU-R SM.329 [3] used for the formulation of unwanted emission requirements.
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.
SAN channel bandwidth: RF bandwidth supporting a single E-UTRA 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 is possible 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 transmission bandwidth configuration: set of resource blocks located within the SAN channel bandwidth which may be used for transmitting or receiving by the SAN.
Satellite Access Node (SAN): node providing E-UTRA user plane and control plane protocol terminations towards NTN Satellite capable UE, and connected via the NG interface to the 5GC. It encompass a transparent NTN payload on board a NTN platform, a gateway and gNB functions.
[bookmark: _Hlk500327898]Channel edge: lowest or highest frequency of the E-UTRA carrier, separated by the SAN channel bandwidth.
[bookmark: _Hlk490252228][bookmark: _Hlk494631435]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 a received signal is within the OTA REFSENS RoAoA 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 is equal in all 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 is the minimum received power level at which specific requirement is met.
NOTE 2:	Isotropic directivity is equal in all 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 a fixed position in the sky, to ground observers.
Low Earth Orbit: Orbit around the Earth with an altitude between 300 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.
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,TRP).
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 (Prated,t,TRP).
measurement bandwidth: RF bandwidth in which an emission level is specified.
minSENS: the lowest declared EIS value for the OSDD's declared for OTA sensitivity requirement.
minSENS RoAoA: 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 is just 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.
satellite-gateway: An earth station or gateway is located at the surface of Earth, and providing sufficient RF power and RF sensitivity for accessing to the satellite. 
operating band: frequency range in which E-UTRA 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 designations in TS 36.108 [2], tables 5.2-1 and 5.2-2.
OTA coverage range: a common 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 pairs included in the set.
OTA REFSENS RoAoA: the RoAoA determined by the contour defined by the points at which the achieved EIS is 3dB higher than the achieved EIS in the reference direction assuming that for any AoA, the receiver gain is optimized for that AoA.
NOTE:	This contour will be related to the average element/sub-array radiation pattern 3 dB 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 the directions apply to all the EIS values in an OSDD.
polarization match: condition that exists when a plane wave, incident upon an antenna from a given direction, has a polarization that is the same as the receiving polarization of the antenna in 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.
[bookmark: _Hlk496012569]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, this is a direction inside the sensitivity RoAoA.
reference RoAoA: the sensitivity RoAoA associated with the receiver target reference direction for each OSDD.
requirement set:	one of the E-UTRA SAN requirement's set as defined for SAN type 1-H, SAN type 1-O.
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.
SAN type 1-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.
satellite: A space-borne vehicle embarking a bent pipe payload or a regenerative payload telecommunication transmitter, placed into Low-Earth Orbit (LEO) or Geostationary Earth Orbit (GEO). 
sensitivity RoAoA: RoAoA within the OTA sensitivity directions declaration, within which the declared EIS(s) of an OSDD is intended to be achieved at any instance of time for a specific SAN direction setting.
TAB connector: transceiver array boundary connector.
total radiated power: is the total power radiated by the antenna.
NOTE:	The total radiated power is the 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.

[bookmark: _Toc138879844][bookmark: _Toc136850880][bookmark: _Toc138880311][bookmark: _Toc2086439]3.2	Symbols
For the purposes of the present document, the following symbols apply:
	Percentage of the mean transmitted power emitted outside the occupied bandwidth on the assigned channel
BeWθ,REFSENS	Beamwidth equivalent to the OTA REFSENS RoAoA in the θ-axis in degrees
BeWφ,REFSENS	Beamwidth equivalent to the OTA REFSENS RoAoA in the φ-axis in degrees
SANChannel	SAN channel bandwidth.
BWConfig	Transmission bandwidth configuration, where BWConfig = E-UTRAB x SCS x 12
BWContiguous	Contiguous transmission bandwidth, i.e. SAN channel bandwidth for single carrier
BWSAN	The SAN transponder bandwidth
f	Separation between the channel edge frequency and the nominal -3 dB point of the measuring filter closest to the carrier frequency
fmax	f_offsetmax minus half of the bandwidth of the measuring filter
ΔfOBUE	Maximum offset of the operating band unwanted emissions mask from the downlink operating band edge
ΔfOOB	Maximum offset of the out-of-band boundary from the uplink operating band edge
ΔminSENS	Difference between conducted reference sensitivity and minSENS
ΔOTAREFSENS	Difference between conducted reference sensitivity and OTA REFSENS
EISminSENS	The EIS declared for the minSENS RoAoA
EISREFSENS	OTA REFSENS EIS value
FC	RF reference frequency on the channel raster, given in TS 36.108 [2], table 5.4
FC,low	The Fc of the lowest carrier, expressed in MHz
FC,high	The Fc of the highest carrier, expressed in MHz
FDL,low	The lowest frequency of the downlink operating band
FDL,high	The highest frequency of the downlink operating band
Ffilter	Filter centre frequency
Foffset,high	Frequency offset from FC,high to the upper SAN RF Bandwidth edge
Foffset,low	Frequency offset from FC,low to the lower SAN RF Bandwidth edge
f_offset	Separation between the channel edge frequency and the centre of the measuring
f_offsetmax	The offset to the frequency ΔfOBUE outside the downlink operating band
FUL,low	The lowest frequency of the uplink operating band
FUL,high	The highest frequency of the uplink operating band
GBChannel	Minimum guard band defined in TS 36.108 [2], clause 5.3

	Physical resource block number
MDL	Offset of NB-IoT Downlink channel number to Downlink EARFCN
MUL	Offset of NB-IoT Uplink channel number to Uplink EARFCN
NDL	Downlink EARFCN
NOffs-DL	Offset used for calculating downlink EARFCN
NOffs-UL	Offset used for calculating uplink EARFCN
NRB	Transmission bandwidth configuration, expressed in resource blocks
NUL	Uplink EARFCN
PEIRP,N	EIRP level for channel N
Pmax,c,AC	Maximum carrier output power measured per antenna connector
[bookmark: _Hlk500709692]Pmax,c,TABC	The maximum carrier output power per TAB connector.
Pmax,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)
Pmax,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,GEO for SAN GEO class or Prated,c,sys,LEO for SAN LEO class
Prated,c,TRP	Rated carrier TRP output power declared per RIB
Prated,c,sys,GEO 	The sum of Prated,c,TABC for all TAB connectors for a single carrier of the SAN GEO class
Prated,c,sys,LEO 	The sum of Prated,c,TABC for all TAB connectors for a single carrier of the SAN LEO class
Prated,c,TABC 	Prated,c,TABC,GEO for SAN GEO class or Prated,c,TABC,LEO for SAN LEO class
Prated,c,TABC,GEO 	The rated carrier output power per TAB connector of the SAN GEO class
Prated,c,TABC,LEO 	The rated carrier output power per TAB connector of the SAN LEO class
Prated,t,TABC                   The rated total output power declared at TAB connector
Prated,c,TRP	Rated carrier TRP output power declared per RIB
Prated,t,TRP	Rated total TRP output power declared per RIBPREFSENS	Conducted Reference Sensitivity power level
Prated,t,sys 	The sum of Prated,t,TABC for all TAB connectors

[bookmark: _Toc138879845][bookmark: _Toc136850881][bookmark: _Toc138880312][bookmark: _Toc2086440]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: _Hlk494631454]AA	Antenna Array
AAS	Active Antenna System
ACLR	Adjacent Channel Leakage Ratio
ACS	Adjacent Channel Selectivity
AoA	Angle of Arrival
AWGN	Additive White Gaussian Noise
BW	Bandwidth
CA	Carrier Aggregation
CP-OFDM	Cyclic Prefix-OFDM
CW	Continuous Wave
DFT-s-OFDM	Discrete Fourier Transform-spread-OFDM
EARFCN	E-UTRA Absolute Radio Frequency Channel Number
EIRP	Equivalent Isotropic Radiated Power
EIS	Equivalent Isotropic Sensitivity
EVM	Error Vector Magnitude
E-UTRA	Evolved UTRA
FR	Frequency Range
FRC	Fixed Reference Channel
GEO	Geostationary Earth Orbiting
ICS	In-Channel Selectivity
LEO	Low Earth Orbiting
MCS	Modulation and Coding Scheme
N-TM	NB-IoT Test Model
NB-IoT	Narrowband – Internet of Things
NTN	Non-Terrestrial Network
OBUE	Operating Band Unwanted Emissions
OOB	Out-of-band
OOBE	Out-of-band Emissions
OSDD	OTA Sensitivity Directions Declaration
OTA	Over-The-Air
PRB	Physical Resource Block 
QAM	Quadrature Amplitude Modulation
[bookmark: OLE_LINK17]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 Angles of Arrival 
RX	Receiver
SAN 	Satellite Access Node
SCS	Sub-Carrier Spacing
SPRF 	Satellite Payload RF
TAB	Transceiver Array Boundary
TRP	Total Radiated Power
TX	Transmitter

<End of correction 1>
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[bookmark: _Toc120613228][bookmark: _Toc120633484][bookmark: _Toc120614531][bookmark: _Toc120629382][bookmark: _Toc120611534][bookmark: _Toc120622167][bookmark: _Toc120624354][bookmark: _Toc120631534][bookmark: _Toc120614088][bookmark: _Toc120609189][bookmark: _Toc120606633][bookmark: _Toc120632184][bookmark: _Toc120545729][bookmark: _Toc120608809][bookmark: _Toc120628209][bookmark: _Toc120632834][bookmark: _Toc120607344][bookmark: _Toc120610723][bookmark: _Toc120545113][bookmark: _Toc120628794][bookmark: _Toc120624891][bookmark: _Toc120623817][bookmark: _Toc120625428][bookmark: _Toc120634786][bookmark: _Toc120611125][bookmark: _Toc120607701][bookmark: _Toc120625965][bookmark: _Toc120608429][bookmark: _Toc120623292][bookmark: _Toc120627068][bookmark: _Toc120544758][bookmark: _Toc120611952][bookmark: _Toc121822538][bookmark: _Toc120613658][bookmark: _Toc120627633][bookmark: _Toc120608064][bookmark: _Toc138879858][bookmark: _Toc121754580][bookmark: _Toc136850894][bookmark: _Toc120612799][bookmark: _Toc121753910][bookmark: _Toc120630883][bookmark: _Toc120614990][bookmark: _Toc120634135][bookmark: _Toc120609971][bookmark: _Toc120612372][bookmark: _Toc138880325][bookmark: _Toc120609580][bookmark: _Toc120622673][bookmark: _Toc120606987][bookmark: _Toc120626512]4.4	Regional requirements
[bookmark: _Hlk494310507]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 this is defined by local or regional regulation.
Table 4.4-1 lists all requirements in the present specification that may be applied differently in different regions.
Table 4.4-1: List of regional requirements
	clause number
	Requirement
	Comments

	5
	Operating bands
	Satellite operating bands may be applied regionally.

	6.6.4,
9.7.4
	Out-of-band emissionsOperating band unwanted emission,
OTA out-of-band emissionsOTA unwanted emissions
	For n255 operation in US, Limits in FCC Title 47 apply.

	6.6.5, 
9.7.5
	Tx spurious emissions,
OTA Tx spurious emissions
	For n255 operation in US, Limits in FCC Title 47 apply.
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[bookmark: _Toc120544774][bookmark: _Toc120611550][bookmark: _Toc120634802][bookmark: _Toc120627084][bookmark: _Toc89955094][bookmark: _Toc120630899][bookmark: _Toc121754596][bookmark: _Toc120622183][bookmark: _Toc121753926][bookmark: _Toc120623308][bookmark: _Toc120626528][bookmark: _Toc120632850][bookmark: _Toc120606649][bookmark: _Toc120628225][bookmark: _Toc120615006][bookmark: _Toc120625444][bookmark: _Toc76544960][bookmark: _Toc120608445][bookmark: _Toc120609987][bookmark: _Toc120614547][bookmark: _Toc61182587][bookmark: _Toc21099853][bookmark: _Toc120633500][bookmark: _Toc120628810][bookmark: _Toc29809651][bookmark: _Toc120545129][bookmark: _Toc120623833][bookmark: _Toc120622689][bookmark: _Toc120609205][bookmark: _Toc82595063][bookmark: _Toc121822554][bookmark: _Toc120624370][bookmark: _Toc53182349][bookmark: _Toc120627649][bookmark: _Toc120545745][bookmark: _Toc138879877][bookmark: _Toc120607003][bookmark: _Toc120610739][bookmark: _Toc120608825][bookmark: _Toc120607360][bookmark: _Toc120629398][bookmark: _Toc120632200][bookmark: _Toc120624907][bookmark: _Toc120614104][bookmark: _Toc106201276][bookmark: _Toc120607717][bookmark: _Toc120611141][bookmark: _Toc75242614][bookmark: _Toc138880344][bookmark: _Toc74961703][bookmark: _Toc45884326][bookmark: _Toc120608080][bookmark: _Toc136850913][bookmark: _Toc36645026][bookmark: _Toc120612388][bookmark: _Toc58862594][bookmark: _Toc120609596][bookmark: _Toc58860090][bookmark: _Toc120613244][bookmark: _Toc120611968][bookmark: _Toc98773517][bookmark: _Toc120631550][bookmark: _Toc120613674][bookmark: _Toc120625981][bookmark: _Toc120612815][bookmark: _Toc120634151][bookmark: _Toc37272080][bookmark: _Toc66727900]4.8.2	Requirement set applicability
In table 4.8.2-1, the requirement applicability for each requirement set is defined. For each requirement, the applicable requirement clause in the specification is identified. Requirements not included in a requirement set is marked not applicable (NA).
Table 4.8.2-1: Requirement set applicability
	Requirement
	Requirement set

	
	SAN type 1-H
	SAN type 1-O

	Satellite Access Network output power
	6.2
	

	Output power dynamics 
	6.3
	

	Transmit ON/OFF power 
	NA
	

	Frequency error
	6.5.1
	

	Modulation quality
	6.5.2
	

	Time alignment error
	NA
	

	Occupied bandwidth
	6.6.2
	

	ACLR
	6.6.3
	

	Out-of-band emissionsOperating band unwanted emissions
	6.6.4
	

	Transmitter spurious emissions
	6.6.5
	

	Transmitter intermodulation 
	NA
	NA

	Reference sensitivity level
	7.2
	

	Dynamic range 
	7.3
	

	ACS 
	7.4.1
	

	In-band blocking 
	NA
	

	Out-of-band blocking 
	7.5
	

	Receiver spurious emissions 
	NA
	

	Receiver intermodulation
	NA
	

	In-channel selectivity 
	7.8
	

	Performance requirements
	8
	

	Radiated transmit power
	9.2
	9.2

	OTA Satellite Access Network output power
	
	9.3

	OTA output power dynamics
	
	9.4

	OTA transmit ON/OFF power
	
	NA

	OTA frequency error
	
	9.6.1

	OTA modulation quality
	
	9.6.2

	OTA time alignment error
	
	NA

	OTA occupied bandwidth
	
	9.7.2

	OTA ACLR
	NA
	9.7.3

	OTA out-of-band emission
	
	9.7.4

	OTA transmitter spurious emission 
	
	9.7.5

	OTA transmitter intermodulation 
	
	NA

	OTA sensitivity
	10.2
	10.2

	OTA reference sensitivity level
	
	10.3

	OTA dynamic range
	
	10.4

	OTA ACS
	
	10.5.1

	OTA in-band blocking
	
	NA

	OTA out-of-band blocking
	NA
	10.6

	OTA receiver spurious emission 
	
	NA

	OTA receiver intermodulation
	
	NA

	OTA in-channel selectivity
	
	10.9

	Radiated performance requirements
	
	11



[bookmark: _Toc45884327][bookmark: _Toc120607718][bookmark: _Toc61182588][bookmark: _Toc120627085][bookmark: _Toc120608826][bookmark: _Toc120622690][bookmark: _Toc120624371][bookmark: _Toc21099854][bookmark: _Toc120614548][bookmark: _Toc120630900][bookmark: _Toc120622184][bookmark: _Toc120629399][bookmark: _Toc120632201][bookmark: _Toc120632851][bookmark: _Toc98773518][bookmark: _Toc74961704][bookmark: _Toc82595064][bookmark: _Toc120607004][bookmark: _Toc37272081][bookmark: _Toc120625982][bookmark: _Toc120634152][bookmark: _Toc120628226][bookmark: _Toc120634803][bookmark: _Toc120608446][bookmark: _Toc120545746][bookmark: _Toc120628811][bookmark: _Toc120609597][bookmark: _Toc120611142][bookmark: _Toc120627650][bookmark: _Toc120612816][bookmark: _Toc120623834][bookmark: _Toc76544961][bookmark: _Toc120626529][bookmark: _Toc120613675][bookmark: _Toc66727901][bookmark: _Toc120607361][bookmark: _Toc75242615][bookmark: _Toc120631551][bookmark: _Toc58862595][bookmark: _Toc120606650][bookmark: _Toc120609988][bookmark: _Toc120613245][bookmark: _Toc121753927][bookmark: _Toc138879878][bookmark: _Toc58860091][bookmark: _Toc120544775][bookmark: _Toc120612389][bookmark: _Toc138880345][bookmark: _Toc120614105][bookmark: _Toc29809652][bookmark: _Toc120611969][bookmark: _Toc120625445][bookmark: _Toc120611551][bookmark: _Toc120610740][bookmark: _Toc121822555][bookmark: _Toc136850914][bookmark: _Toc120623309][bookmark: _Toc89955095][bookmark: _Toc106201277][bookmark: _Toc120624908][bookmark: _Toc120608081][bookmark: _Toc120615007][bookmark: _Toc53182350][bookmark: _Toc36645027][bookmark: _Toc120545130][bookmark: _Toc120609206][bookmark: _Toc120633501][bookmark: _Toc121754597][bookmark: OLE_LINK349][bookmark: OLE_LINK348]4.8.3	Applicability of test configurations for single-band operation
The applicable test configurations are specified in the tables below for each the supported RF configuration, which shall be declared according to clause 4.6. The generation and power allocation for each test configuration is defined in clause 4.7. This clause contains the test configurations for a SAN capable of single carrier, multi-carrier operation in contiguous spectrum in single band.
For a SAN declared to be capable of single carrier operation only (D.39), a single carrier (SC) shall be used for testing.
For conducted test, for a SAN declared to support multi-carrier operation in contiguous spectrum within a single band (D.39) with single band connector, the test configurations in the second column of table 4.8.3-1 shall be used for testing.
For OTA test, for a SAN declared to support multi-carrier operation in contiguous spectrum within a single band (D.39) with single band RIB, the test configurations in the second column of table 4.8.3-2 shall be used for testing.
Unless otherwise stated, single carrier configuration (SC) tests shall be performed using signal with narrowest supported channel bandwidth and the smallest supported sub-carrier spacing.
Table 4.8.3-1: Test configurations for a single-band connector
	SAN test case
	Contiguous spectrum capable SAN

	Base station output power
	ETC1

	RE Power control dynamic range
	Tested with Error Vector Magnitude

	Total power dynamic range
	SC

	Frequency error
	Tested with Error Vector Magnitude

	Error Vector Magnitude
	ETC1

	Occupied bandwidth
	SC

	Adjacent Channel Leakage power Ratio (ACLR)
	ETC1

	Out-of-band emissionsOperating band unwanted emissions
	[bookmark: OLE_LINK397][bookmark: OLE_LINK398]ETC1, SC (Note) 

	Transmitter spurious emissions
	ETC1

	Reference sensitivity level
	SC

	Dynamic range
	SC

	Adjacent Channel Selectivity (ACS)
	ETC1

	Out-of-band blocking
	ETC1

	In-channel selectivity
	SC

	[bookmark: OLE_LINK396][bookmark: OLE_LINK395]NOTE:	OBUEOOBE SC shall be tested using the widest supported channel bandwidth and the highest supported sub-carrier spacing.



Table 4.8.3-2: Test configurations for a single-band RIB
	SAN test case
	Contiguous spectrum capable SAN

	Radiated transmit power
	ETC1

	OTA base station maximum output power
	ETC1

	OTA RE Power control dynamic range
	Tested with Error Vector Magnitude

	OTA total power dynamic range
	SC

	OTA frequency error
	Tested with Error Vector Magnitude

	OTA error Vector Magnitude
	ETC1

	OTA Occupied bandwidth
	SC

	OTA ACLR
	ETC1

	OTA Out-of-band emissionsoperating band unwanted emissions
	ETC1, SC (Note)

	OTA transmitter spurious emissions
	ETC1

	OTA sensitivity
	SC

	OTA reference sensitivity level
	SC

	OTA dynamic range
	SC

	OTA adjacent channel selectivity
	ETC1

	OTA out-of-band blocking
	ETC1

	OTA in-channel selectivity
	SC

	NOTE:	OBUEOOBE SC shall be tested using the widest supported channel bandwidth and the highest supported subcarrier spacing.



<End of correction 3>


<Start of correction 4>
[bookmark: _Toc120614166][bookmark: _Toc120627146][bookmark: _Toc120610801][bookmark: _Toc120613306][bookmark: _Toc120631612][bookmark: _Toc138879952][bookmark: _Toc120612030][bookmark: _Toc120627711][bookmark: _Toc120623370][bookmark: _Toc120624969][bookmark: _Toc120625506][bookmark: _Toc120614609][bookmark: _Toc120632912][bookmark: _Toc120608127][bookmark: _Toc120628872][bookmark: _Toc120622245][bookmark: _Toc120632262][bookmark: _Toc120544813][bookmark: _Toc120622751][bookmark: _Toc120613736][bookmark: _Toc120606688][bookmark: _Toc120626043][bookmark: _Toc120607762][bookmark: _Toc120629460][bookmark: _Toc120608507][bookmark: _Toc120634864][bookmark: _Toc120628287][bookmark: _Toc120612450][bookmark: _Toc120545784][bookmark: _Toc120630961][bookmark: _Toc120624432][bookmark: _Toc120545168][bookmark: _Toc120608887][bookmark: _Toc121753988][bookmark: _Toc120611203][bookmark: _Toc120607042][bookmark: _Toc120633562][bookmark: _Toc136850988][bookmark: _Toc138880419][bookmark: _Toc120615068][bookmark: _Toc120626590][bookmark: _Toc120634213][bookmark: _Toc120609658][bookmark: _Toc120609267][bookmark: _Toc121754658][bookmark: _Toc121822616][bookmark: _Toc120623895][bookmark: _Toc120612877][bookmark: _Toc120610049][bookmark: _Toc120611612][bookmark: _Toc120607399]6.6	Unwanted emissions
[bookmark: _Toc120634214][bookmark: _Toc21099942][bookmark: _Toc75242712][bookmark: _Toc120545169][bookmark: _Toc120625507][bookmark: _Toc120544814][bookmark: _Toc120613737][bookmark: _Toc115191229][bookmark: _Toc76545058][bookmark: _Toc120545785][bookmark: _Toc58862692][bookmark: _Toc53182447][bookmark: _Toc120607043][bookmark: _Toc58860188][bookmark: _Toc66727998][bookmark: _Toc120607763][bookmark: _Toc120631613][bookmark: _Toc106201376][bookmark: _Toc120608508][bookmark: _Toc89955192][bookmark: _Toc120611204][bookmark: _Toc120614167][bookmark: _Toc29809740][bookmark: _Toc121822617][bookmark: _Toc120622752][bookmark: _Toc120633563][bookmark: _Toc120612031][bookmark: _Toc120623371][bookmark: _Toc120626044][bookmark: _Toc45884424][bookmark: _Toc120611613][bookmark: _Toc138880420][bookmark: _Toc120608888][bookmark: _Toc120615069][bookmark: _Toc37272178][bookmark: _Toc120629461][bookmark: _Toc120628288][bookmark: _Toc120614610][bookmark: _Toc120610802][bookmark: _Toc120634865][bookmark: _Toc120624433][bookmark: _Toc61182685][bookmark: _Toc120606689][bookmark: _Toc120623896][bookmark: _Toc138879953][bookmark: _Toc120627147][bookmark: _Toc36645124][bookmark: _Toc120609268][bookmark: _Toc121753989][bookmark: _Toc120632913][bookmark: _Toc120607400][bookmark: _Toc120612878][bookmark: _Toc120609659][bookmark: _Toc82595161][bookmark: _Toc120622246][bookmark: _Toc120627712][bookmark: _Toc120613307][bookmark: _Toc120612451][bookmark: _Toc120610050][bookmark: _Toc121754659][bookmark: _Toc74961801][bookmark: _Toc120626591][bookmark: _Toc120632263][bookmark: _Toc98773617][bookmark: _Toc120624970][bookmark: _Toc136850989][bookmark: _Toc120608128][bookmark: _Toc120628873][bookmark: _Toc120630962]6.6.1	General
Unwanted emissions consist of out-of-band emissions and spurious emissions according to ITU definitions in SM.329 [3]. In ITU terminology, out of band emissions are unwanted emissions immediately outside the SAN channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions.
[bookmark: _Hlk497217795]The out-of-band emissions requirement for the SAN transmitter is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and out-of-band emissions (OOBE).operating band unwanted emissions (OBUE).
The maximum offset of the operating band unwanted emissions mask from the operating band edge is ΔfOBUE. The Operating band unwanted emissions define all unwanted emissions in each supported downlink operating band plus the frequency ranges ΔfOBUE above and ΔfOBUE below each band. Unwanted emissions outside of this frequency range are limited by a spurious emissions requirement.
The values of ΔfOBUE are defined in table 6.6.1-1 for the SAN operating bands.
Table 6.6.1-1: Maximum offset of OBUE outside the downlink operating band
	SAN type
	Operating band characteristics
	ΔfOBUE (MHz)

	SAN type 1-H
	FDL,high – FDL,low < 100 MHz  
	2×BWChannel 



There is in addition a requirement for occupied bandwidth.

<End of correction 4>

<Start of correction 5>
[bookmark: _Toc120609679][bookmark: _Toc115191250][bookmark: _Toc120545178][bookmark: _Toc75242732][bookmark: _Toc120614187][bookmark: _Toc120614630][bookmark: _Toc120607772][bookmark: _Toc120629481][bookmark: _Toc120610070][bookmark: _Toc76545078][bookmark: _Toc120613327][bookmark: _Toc120628893][bookmark: _Toc74961822][bookmark: _Toc21099963][bookmark: _Toc120612471][bookmark: _Toc120610822][bookmark: _Toc120627732][bookmark: _Toc120606698][bookmark: _Toc120608897][bookmark: _Toc136851006][bookmark: _Toc120609288][bookmark: _Toc120544823][bookmark: _Toc120607409][bookmark: _Toc120613757][bookmark: _Toc120608517][bookmark: _Toc120612051][bookmark: _Toc138879970][bookmark: _Toc120633583][bookmark: _Toc120612898][bookmark: _Toc120628308][bookmark: _Toc120623916][bookmark: _Toc120607052][bookmark: _Toc120608137][bookmark: _Toc121822637][bookmark: _Toc89955212][bookmark: _Toc120622772][bookmark: _Toc120545794][bookmark: _Toc120634885][bookmark: _Toc120626611][bookmark: _Toc121754009][bookmark: _Toc98773637][bookmark: _Toc106201396][bookmark: _Toc58860209][bookmark: _Toc120626064][bookmark: _Toc120622266][bookmark: _Toc120632933][bookmark: _Toc82595181][bookmark: _Toc120634234][bookmark: _Toc120631633][bookmark: _Toc138880437][bookmark: _Toc66728019][bookmark: _Toc53182468][bookmark: _Toc61182706][bookmark: _Toc120624453][bookmark: _Toc37272199][bookmark: _Toc120630982][bookmark: _Toc45884445][bookmark: _Toc120611633][bookmark: _Toc120632283][bookmark: _Toc120627167][bookmark: _Toc120625527][bookmark: _Toc121754679][bookmark: _Toc120615089][bookmark: _Toc120624990][bookmark: _Toc58862713][bookmark: _Toc120611224][bookmark: _Toc120623391][bookmark: _Toc29809761][bookmark: _Toc36645145]6.6.4	Operating band unwantedOut-of-band emissions
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Unless otherwise stated, the  out-of-band emissions (OOBE)operating band unwanted emission (OBUE) limits for SAN are defined from BWSAN channel edge up to frequencies separated from the BWSAN channel edge by 200% of the necessary bandwidth, where the necessary bandwidth is BWSAN.
The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer’s specification.
Basic limits are specified in the tables below, where:
-	f is the separation between the channel edge frequency and the nominal -3 dB point of the measuring filter closest to the carrier frequency.
-	f_offset is the separation between the channel edge frequency and the centre of the measuring filter.
-	PSDchannelSAN represents the Power Spectral Density of the channel(s) operating in BWSAN for a given channel bandwidth
-	BWChannelSAN is the considered SAN transponder bandwidthSAN channel bandwidth or SAN total RF bandwidth for a given operating band.
-	 is the SAN class parameter in dB identified to characterize different SAN classes.
For a multi-carrier single-band connector the definitions above apply to the lower edge of the carrier transmitted at the lowest carrier frequency and the upper edge of the carrier transmitted at the highest carrier frequency within a specified frequency band.
-	The operating band unwanted emission basic limits of the band where there are carriers transmitted, as defined in the tables of the present clause for the largest frequency offset (fmax), shall apply from channel edge up to frequencies separated from the channel edge by 200% of the necessary bandwidth.
[bookmark: _Toc89955214][bookmark: _Toc120630984][bookmark: _Toc120545796][bookmark: _Toc120631635][bookmark: _Toc120607411][bookmark: _Toc120612900][bookmark: _Toc136851008][bookmark: _Toc120629483][bookmark: _Toc120632285][bookmark: _Toc76545080][bookmark: _Toc115191252][bookmark: _Toc121754681][bookmark: _Toc106201398][bookmark: _Toc120607774][bookmark: _Toc120608519][bookmark: _Toc120544825][bookmark: _Toc120622774][bookmark: _Toc120625529][bookmark: _Toc98773639][bookmark: _Toc58862715][bookmark: _Toc121822639][bookmark: _Toc120632935][bookmark: _Toc121754011][bookmark: _Toc75242734][bookmark: _Toc61182708][bookmark: _Toc120606700][bookmark: _Toc120612473][bookmark: _Toc36645147][bookmark: _Toc120612053][bookmark: _Toc138880439][bookmark: _Toc120609290][bookmark: _Toc120633585][bookmark: _Toc120608139][bookmark: _Toc120613759][bookmark: _Toc120628895][bookmark: _Toc120609681][bookmark: _Toc45884447][bookmark: _Toc53182470][bookmark: _Toc120634236][bookmark: _Toc120634887][bookmark: _Toc120611635][bookmark: _Toc120626613][bookmark: _Toc120615091][bookmark: _Toc74961824][bookmark: _Toc120622268][bookmark: _Toc120624455][bookmark: _Toc21099965][bookmark: _Toc120610072][bookmark: _Toc66728021][bookmark: _Toc120627169][bookmark: _Toc82595183][bookmark: _Toc120610824][bookmark: _Toc29809763][bookmark: _Toc58860211][bookmark: _Toc120623393][bookmark: _Toc120627734][bookmark: _Toc138879972][bookmark: _Toc120626066][bookmark: _Toc120624992][bookmark: _Toc120614189][bookmark: _Toc120613329][bookmark: _Toc120545180][bookmark: _Toc120611226][bookmark: _Toc37272201][bookmark: _Toc120608899][bookmark: _Toc120628310][bookmark: _Toc120623918][bookmark: _Toc120614632][bookmark: _Toc120607054]6.6.4.2	Minimum requirement
The minimum requirement applies per single-band connector supporting transmission in the operating band.
The minimum requirement for SAN type 1-H is defined in TS 36.108 [2], clause 6.6.4.2.
[bookmark: _Toc120607775][bookmark: _Toc120606701][bookmark: _Toc121754682][bookmark: _Toc29809764][bookmark: _Toc120632936][bookmark: _Toc75242735][bookmark: _Toc120608140][bookmark: _Toc74961825][bookmark: _Toc121822640][bookmark: _Toc121754012][bookmark: _Toc120608900][bookmark: _Toc120612054][bookmark: _Toc66728022][bookmark: _Toc120611636][bookmark: _Toc120626614][bookmark: _Toc82595184][bookmark: _Toc120624456][bookmark: _Toc106201399][bookmark: _Toc120545797][bookmark: _Toc120630985][bookmark: _Toc120610825][bookmark: _Toc120544826][bookmark: _Toc120609682][bookmark: _Toc120614190][bookmark: _Toc58860212][bookmark: _Toc120633586][bookmark: _Toc76545081][bookmark: _Toc120613760][bookmark: _Toc58862716][bookmark: _Toc120608520][bookmark: _Toc45884448][bookmark: _Toc120609291][bookmark: _Toc120613330][bookmark: _Toc120627170][bookmark: _Toc89955215][bookmark: _Toc120545181][bookmark: _Toc61182709][bookmark: _Toc120626067][bookmark: _Toc36645148][bookmark: _Toc138879973][bookmark: _Toc138880440][bookmark: _Toc120612901][bookmark: _Toc120607055][bookmark: _Toc120628311][bookmark: _Toc120624993][bookmark: _Toc120622775][bookmark: _Toc98773640][bookmark: _Toc120622269][bookmark: _Toc120632286][bookmark: _Toc37272202][bookmark: _Toc53182471][bookmark: _Toc21099966][bookmark: _Toc120627735][bookmark: _Toc120631636][bookmark: _Toc120629484][bookmark: _Toc120610073][bookmark: _Toc136851009][bookmark: _Toc120612474][bookmark: _Toc120634237][bookmark: _Toc120607412][bookmark: _Toc120625530][bookmark: _Toc120611227][bookmark: _Toc120623394][bookmark: _Toc120615092][bookmark: _Toc120634888][bookmark: _Toc120623919][bookmark: _Toc120628896][bookmark: _Toc120614633][bookmark: _Toc115191253]6.6.4.3	Test purpose
This test measures the emissions close to the assigned channel bandwidth of the wanted signal, while the transmitter is in operation.
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Test environment: Normal; see annex B.
RF channels to be tested for single carrier: B, M and T; see clause 4.9.1.
SAN RF Bandwidth positions to be tested for multi-carrier: BRFBW, MRFBW and TRFBW in single-band operation; see clause 4.9.1.
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For SAN type 1-H where there may be multiple TAB connectors, they may be tested one at a time or multiple TAB connectors may be tested in parallel as shown in annex D.1.1. Whichever method is used the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested.
1)	Connect the single-band connector under test to measurement equipment as shown in annex D.1.1. All connectors not under test shall be terminated.
	As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity, efficiency and avoiding e.g. carrier leakage, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
	The measurement device characteristics shall be: Detection mode: True RMS.
	The emission power should be averaged over an appropriate time duration to ensure the measurement is within the measurement uncertainty in table 4.1.2.2-1. 
2)	For a connectors declared to be capable of single carrier operation only, set the representative connectors under test to transmit according to the applicable test configuration in clause 4.8 at manufacturer's declared rated carrier output power per TAB connector (Prated,c,TABC, D.34). Channel set-up shall be according to E-SAN-TM1.1.
	For connectors under test declared to be capable of multi-carrier operation set the connectors under test to transmit on all carriers configured using the applicable test configuration and corresponding power setting specified in clauses 4.7 and 4.8 using the corresponding test models or set of physical channels in clause 4.9.2. 
3)	Step the centre frequency of the measurement filter in contiguous steps and measure the emission within the specified frequency ranges with the specified measurement bandwidth.
4)	Repeat the test for the remaining test cases, with the channel set-up according to E-SAN-TM1.2.
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For SAN operating in Bands n256, n255, the out-of-band emissions (OOBE)the Operating Band Unwanted Emissions (OBUE) requirements for GEO and LEO classes are defined as described in table 6.6.4.5‑1, in line with annex 5 of ITU recommendation SM.1541-6 [415].
Table 6.6.4.5-1: SAN LEO and GEO operating band unwanted emission limits
	Frequency offset of measurement filter ‑3 dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits
(dBm)
	Measurement bandwidth

	0 MHz  f < 2× BWChannelSAN
	0.002 MHz  f_offset < 2× BWChanneSAN + 0.002 MHz
	[]
	4 kHz

	NOTE 1: PSDChannel = Prated,c,sys – 10log10(BWChannel) – 24 dBm/4kHz BWSAN  is in the unit of MHz.
NOTE 2: SE limit is spurious emission limit specified in spurious emission clause 6.6.5.
NOTE 3: PSD attenuation as in ITU-R SM.1541-6 [154], annex 5 OoB domain emission limits for space services.
NOTE 4: =0 dB for GEO class and =3 dB for LEO class.
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[bookmark: _Toc136851014][bookmark: _Toc138880445][bookmark: _Toc138879978]6.6.5	Transmitter spurious emissions
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The transmitter spurious emission limits shall apply from 30 MHz to 11 GHz, excluding the SAN transponder bandwidth BWSAN and the frequency range where the out-of-band emissions apply from ΔfOBUE below the lowest frequency of each supported downlink operating band, up to ΔfOBUE above the highest frequency of each supported downlink operating band, where the ΔfOBUE is defined in table 6.6.1. 
The lower limit and upper limit are as per ITU-R recommendation SM.329 [3], table 1: For systems operating within 600 MHz and 5.2 GHz, the lower limit is 30 MHz and the upper limit is the 5th harmonic of the higher frequency.
The lower limit of 30 MHz can be replaced as per ITU-R SM.329 [3]: Systems having an integral antenna incorporating a waveguide section, or with an antenna connection in such form, and of unperturbed length equal to at least twice the cut-off wavelength, do not require spurious domain emission measurements below 0.7 times the waveguide cut-off frequency. 
The requirements shall apply whatever the type of transmitter considered (e.g. single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification.
Unless otherwise stated, all requirements are measured as mean power (RMS).
<End of correction 5>
<Start of correction 6>
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Test environment: Normal; see annex B.
RF channels to be tested for single carrier:
-	B when testing the spurious emissions below the lower frequency edge of the SAN transponder bandwidth minus 2 times BWSAN,FDL_low - ΔfOBUE,
-	T when testing the spurious emissions above the upper frequency edge of the SAN transponder bandwidth plus  2 times BWSANFDL_high + ΔfOBUE; see clause 4.9.1.
SAN RF Bandwidth positions to be tested for multi-carrier:
-	BRFBW when testing the spurious frequencies below the lower frequency edge of the SAN transponder bandwidth minus 2 times BWSAN,FDL_low - ΔfOBUE; 
-	TRFBW when testing the spurious frequencies above  the upper frequency edge of the SAN transponder bandwidth plus  2 times BWSANFDL_high + ΔfOBUE in single-band operation; see clause 4.9.1.

<End of correction 6>


<Start of correction 7>
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Unwanted emissions consist of so-called out-of-band emissions and spurious emissions according to ITU definitions ITU-R SM.329 [3]. In ITU terminology, out of band emissions are unwanted emissions immediately outside the SAN channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions.
The OTA out-of-band emissions requirement for the SAN type 1-O is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and out-of-band emissions (OOBE)operating band unwanted emissions (OBUE). The OTA Operating band unwanted emissions define all unwanted emissions in each supported downlink operating band plus the frequency ranges ΔfOBUE above and ΔfOBUE below each band. OTA Unwanted emissions outside of this frequency range are limited by an OTA spurious emissions requirement.
The maximum offset of the operating band unwanted emissions mask from the operating band edge is ΔfOBUE. The value of ΔfOBUE is defined in table 9.7.1-1 for SAN type 1-O for the SAN operating bands.
Table 9.7.1-1: Maximum offset ΔfOBUE outside the downlink operating band
	SAN type
	Operating band characteristics
	ΔfOBUE (MHz)

	SAN type 1-O
	FDL,high – FDL,low  < 100 MHz
	2xBWchannel



The unwanted emission requirements are applied per cell for all the configurations.  Requirements for OTA unwanted emissions are captured using TRP, or directional requirements as described per requirement.
For the OTA TRP measurement procedures, refer to TS 38.141-2 [9], annex I.
There is in addition a requirement for occupied bandwidth.

<End of correction 7>


<Start of correction 8>
[bookmark: _Toc138880142][bookmark: _Toc136851178][bookmark: _Toc138880609]9.7.4	OTA operating band unwantedout-of-band emissions
[bookmark: _Toc138880143][bookmark: _Toc136851179][bookmark: _Toc138880610]9.7.4.1	Definition and applicability
The OTA limits for  out-of-bandoperating band unwanted emissions are specified as TRP per RIB unless otherwise stated.
Unless otherwise stated, the  out-of-bandoperating band unwanted emission (OBUOBE) limits for SAN are defined from BWSAN channel edge up to frequencies separated from the BWSAN channel edge by 200% of the necessary bandwidth, where the necessary bandwidth is BWSAN. 
The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer’s specification.
Basic limits are specified in the tables below, where:
-	f is the separation between the BWSAN channel edge frequency and the nominal -3 dB point of the measuring filter closest to the carrier frequency.
-	f_offset is the separation between the channel edge frequency and the centre of the measuring filter.
-	PSDchannelSAN represents the Power Spectral Density of the channel(s) operating in BWSAN for a given channel bandwidth
-	BWChannelSAN is the considered SAN transponder bandwidthSAN channel bandwidth or SAN total RF bandwidth for a given operating band.
-	 is the SAN class parameter in dB identified to characterize different SAN classes.
For a multi-carrier single-band RIB the definitions above apply to the lower edge of the carrier transmitted at the lowest carrier frequency and the upper edge of the carrier transmitted at the highest carrier frequency within a specified frequency band.
-	The operating band unwanted emission basic limits of the band where there are carriers transmitted, as defined in the tables of the present clause for the largest frequency offset (fmax), shall apply from channel edge up to frequencies separated from the channel edge by 200% of the necessary bandwidth.
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The minimum requirement for SAN type 1-O is defined in TS 36.108 [2], clause 9.7.4.2.
[bookmark: _Toc136851181][bookmark: _Toc138880612][bookmark: _Toc138880145]9.7.4.3	Test purpose
This test measures the emissions of the SAN, close to the assigned channel bandwidth of the wanted signal, while the SAN is in operation.
[bookmark: _Toc138880613][bookmark: _Toc136851182][bookmark: _Toc138880146]9.7.4.4	Method of test
[bookmark: _Toc138880147][bookmark: _Toc138880614][bookmark: _Toc136851183]9.7.4.4.1	Initial conditions
Test environment: normal; see annex B.
RF channels to be tested for single carrier: B, M and T; see clause 4.9.1.
SAN RF bandwidth positions to be tested for multi-carrier: BRFBW, MRFBW and TRFBW in single-band operation, see clause 4.9.1. 
Directions to be tested: As the requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement procedure (see TS 38.141-2 [9], annex I) as long as the required TRP level is achieved.
[bookmark: _Toc136851184][bookmark: _Toc138880148][bookmark: _Toc138880615]9.7.4.4.2	Procedure
The following procedure for measuring TRP is based on the directional power measurements as described in TS 38.141-2 [9], annex I. An alternative method to measure TRP is to use a characterized and calibrated reverberation chamber if so follow steps 1, 3, 4, 6.
1)	Place the SAN at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the SAN with the test system.
3)	The measurement devices characteristics shall be:
-	Measurement filter bandwidth: as defined in clause 9.7.4.5.
-	Detection mode: true RMS voltage or true power averaging.
	As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity, efficiency and avoiding e.g. carrier leakage, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
	The emission power should be averaged over an appropriate time duration to ensure the measurement is within the measurement uncertainty in table 4.1.2.2-2.
4)	For single carrier operation, set the SAN to transmit according to the applicable test configuration in clause 4.8 using the corresponding test model(s) in clause 4.9.2 at manufacturers declared rated carrier TRP output power declared per RIB (Prated,c,TRP).
	For a SAN declared to be capable of multi-carrier operation, use the applicable test signal configuration and corresponding power setting specified in clause 4.7.2 and 4.8 using the corresponding test model(s) in clause 4.9.2 on all carriers configured.
5) Orient the positioner (and SAN) in order that the direction to be tested aligns with the test antenna such that measurements to determine TRP can be performed (see TS 38.141-2 [9], annex I).
6)	Sweep the centre frequency of the measurement filter in contiguous steps and measure emission power within the specified frequency ranges with the specified measurement bandwidth.
7)	Repeat step 5-6 for all directions in the appropriated TRP measurement grid needed for TRPEstimate (see TS 38.141-2 [9], annex I).
8)	Calculate TRPEstimate using the measurements made in step 6.
[bookmark: _Toc136851185][bookmark: _Toc138880616][bookmark: _Toc138880149]9.7.4.5	Test requirements
The OTA operating band unwantedout-of-band emission requirement for SAN type 1-O shall not exceed the limit in table 9.7.4.5-1.
Table 9.7.4.5-1: SAN LEO and GEO operating band unwanted emission limits
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic Limits
(dBm)
	Measurement bandwidth

	0 MHz  f < 2× BWChannelSAN
	0.002 MHz  f_offset < 2× BWChanneSAN + 0.002 MHz
	[]
	4 kHz


	NOTE 1: PSDChannel = Prated,c,sys – 10log10(BWChannel) – 24 dBm/4kHz BWSAN  is in the unit of MHz .
NOTE 2: SE limit is spurious emission limit specified in spurious emission clause 6.6.5.
NOTE 3: PSD attenuation as in ITU-R SM.1541-6 [154], annex 5 OoB domain emission limits for space services.
NOTE 4: =0 dB for GEO class and =3 dB for LEO class.


[bookmark: _Toc138880617][bookmark: _Toc138880150][bookmark: _Toc136851186]9.7.5	OTA transmitter spurious emissions
[bookmark: _Toc136851187][bookmark: _Toc138880151][bookmark: _Toc138880618]9.7.5.1	Definition and applicability
Unless otherwise stated, all requirements are measured as mean power.
The OTA transmitter spurious emissions limits are specified as TRP per RIB, unless otherwise stated.
The OTA transmitter spurious emission limits shall apply from 30 MHz to 11 GHz, excluding the SAN transponder bandwidth BWSAN and the frequency  where the out-of-band emissions apply.range from ΔfOBUE below the lowest frequency of each supported downlink operating band, up to ΔfOBUE above the highest frequency of each supported downlink operating band, where the ΔfOBUE is defined in clause 6.6.1.
The lower limit and upper limit are as per ITU-R recommendation SM.329 [3], table 1: For systems operating within 600 MHz and 5.2 GHz, the lower limit is 30 MHz and the upper limit is the 5th harmonic of the higher frequency.
The lower limit of 30 MHz can be replaced as per ITU-R SM.329 [3]: Systems having an integral antenna incorporating a waveguide section, or with an antenna connection in such form, and of unperturbed length equal to at least twice the cut-off wavelength, do not require spurious domain emission measurements below 0.7 times the waveguide cut-off frequency. 
The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification.
SAN type 1-O requirements consists of OTA transmitter spurious emission requirements based on TRP.
The general OTA transmitter spurious emissions requirements are specified as TRP per RIB, per cell, unless otherwise specified.

<End of correction 8>
<Start of correction 9>
[bookmark: _Toc145040575][bookmark: _Toc138880621][bookmark: _Toc138880154][bookmark: _Toc136851190]9.7.5.4	Method of test
[bookmark: _Toc145040576][bookmark: _Toc136851191][bookmark: _Toc138880155][bookmark: _Toc138880622]9.7.5.4.1	Initial conditions
Test environment: Normal; see annex B.
RF channels to be tested for single carrier, see clause 4.9.1:
-	B when testing from 30 MHz to the lower frequency edge of the SAN transponder bandwidth minus 2 times BWSANFDL_low - ΔfOBUE
-	T when testing from  the upper frequency edge of the SAN transponder bandwidth plus  2 times BWSANFDL_high + ΔfOBUE to 5th harmonic
RF bandwidth positions to be tested in single-band multi-carrier operation, see clause 4.9.1:
-	BRFBW when testing from 30 MHz to the lower frequency edge of the SAN transponder bandwidth minus 2 times BWSANFDL_low - ΔfOBUE
-	TRFBW when testing from  the upper frequency edge of the SAN transponder bandwidth plus  2 times BWSANFDL_high + ΔfOBUE to 5th harmonic
Directions to be tested: As the requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement procedure (see TS 38.141-2 [9], annex I) as long as the required TRP level is achieved.
<End of correction 9>
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