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<<Start of Change>>
[bookmark: _Toc104310950][bookmark: _Toc106126650][bookmark: _Toc106176963][bookmark: _Toc114242131][bookmark: _Toc123044075][bookmark: _Toc124157714][bookmark: _Toc124259637][bookmark: _Toc130584708][bookmark: _Toc137464364][bookmark: _Toc138884033][bookmark: _Toc145643234][bookmark: _Toc155469335]3.1	Definitions
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
basic limit: emissions limit relating to the power supplied by a single transmitter to a single antenna transmission line in ITU-R SM.329 [2] used for the formulation of unwanted emission requirements for FR1-NTN.
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.
[bookmark: _Hlk500327898]Channel edge: lowest or highest frequency of the NR 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 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.
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.
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 designations in 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 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 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 NR SAN requirement's set as defined for SAN type 1-H, SAN type 1-O.
SAN channel bandwidth: RF bandwidth supporting a single 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 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 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. 
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 type 1-H: 	Satellite Access Node operating at FR1-NTN 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-NTN with a requirement set consisting only of OTA requirements defined at the RIB.
SAN total assigned bandwidth: Bandwidth of the total assigned band (frequencies range) as defined in SM.1541-6 
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.
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). 
Satellite Access Node: node providing NR 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.
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. 
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: _Toc104310951][bookmark: _Toc106126651][bookmark: _Toc106176964][bookmark: _Toc114242132][bookmark: _Toc123044076][bookmark: _Toc124157715][bookmark: _Toc124259638][bookmark: _Toc130584709][bookmark: _Toc137464365][bookmark: _Toc138884034][bookmark: _Toc145643235][bookmark: _Toc155469336]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. Applicable for FR1-NTN only.
BeWφ,REFSENS	Beamwidth equivalent to the OTA REFSENS RoAoA in the φ-axis in degrees. Applicable for FR1-NTN only.
BWChannel	SAN channel bandwidth.
BWConfig	Transmission bandwidth configuration, where BWConfig = NRB x SCS x 12.
BWGB,low	The minimum guard band defined in clause 5.3.3 for lowest assigned component carrier.
BWGB,high	The minimum guard band defined in clause 5.3.3 for highest assigned component 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.
ΔFGlobal	Global frequency raster granularity.
fmax	f_offsetmax minus half of the bandwidth of the measuring filter.
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.
ΔFRaster	Channel raster granularity.
EISminSENS	The EIS declared for the minSENS RoAoA.
EISREFSENS	OTA REFSENS EIS value.
FC	RF reference frequency on the channel raster, given in table 5.4.2.2-1.
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.
FREF	RF reference frequency.
FREF-Offs	Offset used for calculating FREF.
FUL,low	The lowest frequency of the uplink operating band.
FUL,high	The highest frequency of the uplink operating band.

	Physical resource block number.
NRB	Transmission bandwidth configuration, expressed in resource blocks.
NREF	NR Absolute Radio Frequency Channel Number (NR-ARFCN).
NREF-Offs	Offset used for calculating NREF scaling per cell, as calculated in clause 6.1.
PEIRP,N	EIRP level for channel N.
[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,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,c,TRP	Rated carrier TRP output power declared per RIB.
Prated,t,TABC	The rated total output power declared at TAB connector.
Prated,t,TRP	Rated total TRP output power declared per RIB.
Prated,t,sys 	The sum of Prated,t,TABC for all TAB connectors.
PREFSENS	Conducted Reference Sensitivity power level.
SSREF	SS block reference frequency position.


<<Next of Change>>
[bookmark: _Toc104310963][bookmark: _Toc106126663][bookmark: _Toc106176976][bookmark: _Toc114242144][bookmark: _Toc123044088][bookmark: _Toc124157727][bookmark: _Toc124259650][bookmark: _Toc130584721][bookmark: _Toc137464377][bookmark: _Toc138884046][bookmark: _Toc145643247][bookmark: _Toc155469348]5.1	General
[bookmark: _Hlk494631479]The channel arrangements presented in this clause are based on the operating bands and SAN channel bandwidths defined in the present release of specifications.
NOTE:	Other operating bands and SAN channel bandwidths may be considered in future releases.
Requirements throughout the RF specifications are in many cases defined separately for different frequency ranges (FR). The frequency ranges in which satellite can operate according to the present version of the specification are identified as described in table 5.1-1.
Table 5.1-1: Definition of NTN frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1-NTN1
	410 MHz – 7125 MHz

	NOTE 1:   [NTN bands within this frequency range are regarded as a FR1 band when references from other specifications.]



[bookmark: _Toc104310964][bookmark: _Toc106126664][bookmark: _Toc106176977][bookmark: _Toc114242145][bookmark: _Toc123044089][bookmark: _Toc124157728][bookmark: _Toc124259651][bookmark: _Toc130584722][bookmark: _Toc137464378][bookmark: _Toc138884047][bookmark: _Toc145643248][bookmark: _Toc155469349]5.2	Operating bands
Satellite is designed to operate in the operating bands defined in table 5.2-1.
Table 5.2-1: Satellite operating bands in FR1-NTN
	Satellite operating band
	Uplink (UL) operating band
SAN receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
SAN transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n256
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	n255
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	NOTE:	Satellite bands are numbered in descending order from n256.





<<Next of Change>>
[bookmark: _Toc13080138][bookmark: _Toc29811634][bookmark: _Toc36817186][bookmark: _Toc37260102][bookmark: _Toc37267490][bookmark: _Toc44712092][bookmark: _Toc45893405][bookmark: _Toc53178132][bookmark: _Toc53178583][bookmark: _Toc61178809][bookmark: _Toc61179279][bookmark: _Toc67916575][bookmark: _Toc74663173][bookmark: _Toc82621713][bookmark: _Toc90422560][bookmark: _Toc104310967][bookmark: _Toc106126667][bookmark: _Toc106176980][bookmark: _Toc114242148][bookmark: _Toc123044092][bookmark: _Toc124157731][bookmark: _Toc124259654][bookmark: _Toc130584725][bookmark: _Toc137464381][bookmark: _Toc138884050][bookmark: _Toc145643251][bookmark: _Toc155469352][bookmark: _Toc21127429]5.3.2	Transmission bandwidth configuration
The transmission bandwidth configuration NRB for each SAN channel bandwidth and subcarrier spacing is specified in table 5.3.2.-1 for FR1-NTN.
[bookmark: _Hlk497144372]Table 5.3.2-1: Transmission bandwidth configuration NRB for FR1-NTN
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106

	30
	11
	24
	38
	51

	60
	N/A
	11
	18
	24



NOTE:	All Tx and Rx requirements are defined based on transmission bandwidth configuration specified in table 5.3.2-1 for FR1-NTN.
[bookmark: _Toc13080139][bookmark: _Toc29811635][bookmark: _Toc36817187][bookmark: _Toc37260103][bookmark: _Toc37267491][bookmark: _Toc44712093][bookmark: _Toc45893406][bookmark: _Toc53178133][bookmark: _Toc53178584][bookmark: _Toc61178810][bookmark: _Toc61179280][bookmark: _Toc67916576][bookmark: _Toc74663174][bookmark: _Toc82621714][bookmark: _Toc90422561][bookmark: _Toc104310968][bookmark: _Toc106126668][bookmark: _Toc106176981][bookmark: _Toc114242149][bookmark: _Toc123044093][bookmark: _Toc124157732][bookmark: _Toc124259655][bookmark: _Toc130584726][bookmark: _Toc137464382][bookmark: _Toc138884051][bookmark: _Toc145643252][bookmark: _Toc155469353]5.3.3	Minimum guardband and transmission bandwidth configuration
The minimum guard band for each SAN channel bandwidth and SCS is specified in table 5.3.3-1 for FR1-NTN.
Table 5.3.3-1: Minimum guard band (kHz) (FR1-NTN)
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	15
	242.5
	312.5
	382.5
	452.5

	30
	505
	665
	645
	805

	60
	N/A
	1010
	990
	1330



<<Next of Change>>
[bookmark: _Toc21127431][bookmark: _Toc29811637][bookmark: _Toc36817189][bookmark: _Toc37260105][bookmark: _Toc37267493][bookmark: _Toc44712095][bookmark: _Toc45893408][bookmark: _Toc53178135][bookmark: _Toc53178586][bookmark: _Toc61178812][bookmark: _Toc61179282][bookmark: _Toc67916578][bookmark: _Toc74663176][bookmark: _Toc82621716][bookmark: _Toc90422563][bookmark: _Toc104310970][bookmark: _Toc106126670][bookmark: _Toc106176983][bookmark: _Toc114242151][bookmark: _Toc123044095][bookmark: _Toc124157734][bookmark: _Toc124259657][bookmark: _Toc130584728][bookmark: _Toc137464384][bookmark: _Toc138884053][bookmark: _Toc145643254][bookmark: _Toc155469355]5.3.5	SAN channel bandwidth per operating band
[bookmark: _Hlk500256944]The requirements in this specification apply to the combination of SAN channel bandwidths, SCS and operating bands shown in table 5.3.5-1 for FR1-NTN. The transmission bandwidth configuration in table 5.3.2-1 shall be supported for each of the SAN channel bandwidths within the SAN capability. The SAN channel bandwidths are specified for both the Tx and Rx path.
Table 5.3.5-1: SAN channel bandwidths and SCS per operating band in FR1-NTN
	SAN Operating Band
	SCS (kHz)
	SAN channel bandwidth (MHz)

	
	
	5
	10
	15
	20

	
	15
	5
	10
	15
	20

	n256
	30
	
	10
	15
	20

	
	60
	
	10
	15
	20

	
	15
	5
	10
	15
	20

	n255
	30
	
	10
	15
	20

	
	60
	
	10
	15
	20
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[bookmark: _Toc21127437][bookmark: _Toc29811643][bookmark: _Toc36817195][bookmark: _Toc37260111][bookmark: _Toc37267499][bookmark: _Toc44712101][bookmark: _Toc45893414][bookmark: _Toc53178141][bookmark: _Toc53178592][bookmark: _Toc61178818][bookmark: _Toc61179288][bookmark: _Toc67916584][bookmark: _Toc74663182][bookmark: _Toc82621722][bookmark: _Toc90422569][bookmark: _Toc104310973][bookmark: _Toc106126673][bookmark: _Toc106176986][bookmark: _Toc114242154][bookmark: _Toc123044098][bookmark: _Toc124157737][bookmark: _Toc124259660][bookmark: _Toc130584731][bookmark: _Toc137464387][bookmark: _Toc138884056][bookmark: _Toc145643257][bookmark: _Toc155469358]5.4.1.1	Channel spacing for adjacent carriers
The spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the SAN channel bandwidths. The nominal channel spacing between two adjacent SAN carriers is defined as following:
-	For SAN FR1-NTN operating bands with 100 kHz channel raster,
	Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2
where BWChannel(1) and BWChannel(2) are the SAN channel bandwidths of the two respective SAN carriers. The channel spacing can be adjusted depending on the channel raster to optimize performance in a particular deployment scenario.

<<Next of Change>>
[bookmark: _Toc21127442][bookmark: _Toc29811649][bookmark: _Toc36817201][bookmark: _Toc37260117][bookmark: _Toc37267505][bookmark: _Toc44712107][bookmark: _Toc45893420][bookmark: _Toc53178147][bookmark: _Toc53178598][bookmark: _Toc61178824][bookmark: _Toc61179294][bookmark: _Toc67916590][bookmark: _Toc74663188][bookmark: _Toc82621728][bookmark: _Toc90422575][bookmark: _Toc104310977][bookmark: _Toc106126677][bookmark: _Toc106176990][bookmark: _Toc114242158][bookmark: _Toc123044102][bookmark: _Toc124157741][bookmark: _Toc124259664][bookmark: _Toc130584735][bookmark: _Toc137464391][bookmark: _Toc138884060][bookmark: _Toc145643261][bookmark: _Toc155469362]5.4.2.3	Channel raster entries for each operating band
[bookmark: _Hlk514075080][bookmark: _Hlk514075096][bookmark: _Hlk514075107]The RF channel positions on the channel raster in each SAN operating band are given through the applicable NR-ARFCN in table 5.4.2.3-1 for FR1-NTN, using the channel raster to resource element mapping in clause 5.4.2.2.
For SAN operating bands with 100 kHz channel raster, ΔFRaster = 20 × ΔFGlobal. In this case, every 20th NR-ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in table 5.4.2.3-1 is given as <20>.
Table 5.4.2.3-1: Applicable NR-ARFCN per operating band in FR1-NTN
	SAN operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	n256
	100
	396000 – <20> – 402000
	434000 – <20> – 440000

	n255
	100
	325300 – <20> – 332100
	305000 – <20> – 311800



<<Next of Change>>
[bookmark: _Toc29811652][bookmark: _Toc36817204][bookmark: _Toc37260120][bookmark: _Toc37267508][bookmark: _Toc44712110][bookmark: _Toc45893423][bookmark: _Toc53178150][bookmark: _Toc53178601][bookmark: _Toc61178827][bookmark: _Toc61179297][bookmark: _Toc67916593][bookmark: _Toc74663191][bookmark: _Toc82621731][bookmark: _Toc90422578][bookmark: _Toc104310980][bookmark: _Toc106126681][bookmark: _Toc106176994][bookmark: _Toc114242162][bookmark: _Toc123044106][bookmark: _Toc124157745][bookmark: _Toc124259668][bookmark: _Toc130584739][bookmark: _Toc137464395][bookmark: _Toc138884064][bookmark: _Toc145643265][bookmark: _Toc155469366]5.4.3.3	Synchronization raster entries for each operating band
The synchronization raster for each band is given in table 5.4.3.3-1. The distance between applicable GSCN entries is given by the <Step size> indicated in table 5.4.3.3-1 for FR1-NTN.
Table 5.4.3.3-1: Applicable SS raster entries per operating band (FR1-NTN)
	SAN operating band
	SS Block SCS
	SS Block pattern
(NOTE)
	Range of GSCN
(First – <Step size> – Last)

	n256
	15 kHz
	Case A
	5429 – <1> – 5494

	n255
	15 kHz
	Case A
	3818 – <1> – 3892

	
	30 kHz
	Case B
	3824 – <1> – 3886

	NOTE:	SS Block pattern is defined in clause 4.1 in TS 38.213 [7].
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Unless otherwise stated, the out-of-band emission (OOBE) limits for SAN in FR1-NTN 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:
[bookmark: _Hlk497218315][bookmark: _Hlk497218330]-	f is the separation between the BWSAN channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.
[bookmark: _Hlk497218343][bookmark: _Hlk497218356]-	f_offset is the separation between the channel edge frequency and the centre of the measuring filter.
-	 is the SAN class parameter in dB identified to characterize different SAN classes.
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The requirements in table 6.6.5.2.1-1 shall apply. The application of those limits shall be the same as for out-of-band emissions in clause 6.6.4.
Table 6.6.5.2.1-1: General SAN transmitter spurious emission limits in FR1-NTN
	Spurious frequency range
	Prated,c,sys
(dBm)
	Basic limit
(dBm)
	Measurement bandwidth
(kHz)
	Notes

	30 MHz – 5th harmonic of the upper frequency edge of the DL operating band
	≤ 47
	-13
	4
	NOTE 1, NOTE 2, NOTE 3

	
	> 47
	Prated,c,sys – 60dB
	
	

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [2], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.
NOTE 3: 	The lower frequency limit is replaced by 0.7 times the waveguide cut-off frequency, according to ITU-R SM.329 [2], for 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.



<<Next of Change>>
[bookmark: _Toc114242208][bookmark: _Toc123044152][bookmark: _Toc124157791][bookmark: _Toc124259714][bookmark: _Toc130584785][bookmark: _Toc137464441][bookmark: _Toc138884110][bookmark: _Toc145643311][bookmark: _Toc155472145][bookmark: _Toc155777034]7.2.2	Minimum requirements for SAN type 1-H
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A.1 with parameters specified in table 7.2.2-1 and 7.2.2-2 for SAN type 1-H in all operating band in FR1-NTN. 

Table 7.2.2-1: SAN GEO class reference sensitivity levels 
	SAN channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
(NOTE)

	Reference sensitivity power level, PREFSENS
 (dBm)

	5, 10, 15 
	15
	G-FR1-A1-1
	 -99.3 

	10, 15 
	30
	G-FR1-A1-2
	 -99.4 

	10, 15
	60
	G-FR1-A1-3
	 -96.5 

	20 
	15
	G-FR1-A1-4
	 -92.9 

	20 
	30
	G-FR1-A1-5
	 -93.2 

	20 
	60
	G-FR1-A1-6
	 -93.3 

	NOTE:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full SAN channel bandwidth.



Table 7.2.2-2: SAN LEO class reference sensitivity levels 
	SAN channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
(NOTE)

	Reference sensitivity power level, PREFSENS
 (dBm)

	5, 10, 15 
	15
	G-FR1-A1-1
	 -102.4 

	10, 15 
	30
	G-FR1-A1-2
	 -102.5 

	10, 15
	60
	G-FR1-A1-3
	 -99.6

	20 
	15
	G-FR1-A1-4
	 -96.0

	20 
	30
	G-FR1-A1-5
	 -96.3 

	20 
	60
	G-FR1-A1-6
	 -96.4 

	NOTE:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full SAN channel bandwidth.
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