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<Start of Change 1>
2	References
……
[15]	IEEE Std 149: "IEEE Standard Test Procedures for Antennas", IEEE.
[16]	3GPP TS 38.101-2: "NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone"
[17]	ITU-R Recommendation SM.329-10, "Unwanted emissions in the spurious domain"
[18]	EN 303 979, Satellite Earth Stations and Systems (SES);Harmonised Standard for Earth Stations on Mobile Platforms (ESOMP)  transmitting towards satellites in non-geostationary orbit, operating in the 27,5 GHz to 29,1 GHz and 29,5 GHz to 30,0 GHz frequency bands covering the essential requirements of article 3.2 of the Directive 2014/53/EU, v2.1.2, 2016-10
<End of Change 1>

<Start of Change 2>
[bookmark: _Toc97562256][bookmark: _Toc104122483][bookmark: _Toc104205434][bookmark: _Toc104206641][bookmark: _Toc104503601][bookmark: _Toc106127523][bookmark: _Toc123057888][bookmark: _Toc124256581][bookmark: _Toc131734894][bookmark: _Toc137372671][bookmark: _Toc138885057][bookmark: _Toc145690560][bookmark: _Toc155382107]3	Definitions of terms, symbols and abbreviations
[bookmark: definitions][bookmark: _Toc97562257][bookmark: _Toc104122484][bookmark: _Toc104205435][bookmark: _Toc104206642][bookmark: _Toc104503602][bookmark: _Toc106127524][bookmark: _Toc123057889][bookmark: _Toc124256582][bookmark: _Toc131734895][bookmark: _Toc137372672][bookmark: _Toc138885058][bookmark: _Toc145690561][bookmark: _Toc155382108]3.1	Terms
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].
Co-polarized transmission: when the DUT transmission antenna polarization is aligned with test antenna polarization. 
Cross-polarized transmission: when the DUT transmission antenna polarization is aligned with the tangent of the test antenna polarization. 
Emissions disables state: Radio state in which the ESOMP is not emitting (e.g. before system monitoring pass, before the control channel is received, when a failure is detected, when an ESOMP is commanded to disable, and
when the ESOMP is in a location requiring cessation of emissions).
Enhanced channel raster: channel raster with a 10 kHz granularity in bands with a 100 kHz channel raster.
…
Non-terrestrial networks: Networks, or segments of networks, using an airborne or space-borne vehicle to embark a transmission equipment relay node or base station.
Plane perpendicular to the GSO arc: The plane that is perpendicular to the “plane tangent to the GSO arc,” as defined below, and includes a line between the earth station in question and the GSO space station that it is communicating with (FCC 47 CFR 25.103).
Plane tangent to the GSO arc: The plane defined by the location of an earth station's transmitting antenna and a line in the equatorial plane that is tangent to the GSO arc at the location of the GSO space station that the earth station is communicating with (FCC 47 CFR 25.103).
Satellite: A space-borne vehicle embarking a bent pipe payload or a regenerative payload telecommunication transmitter, placed into Low-Earth Orbit (LEO), Medium-Earth Orbit (MEO), or Geostationary Earth Orbit (GEO). 

[bookmark: _Toc97562258][bookmark: _Toc104122485][bookmark: _Toc104205436][bookmark: _Toc104206643][bookmark: _Toc104503603][bookmark: _Toc106127525][bookmark: _Toc123057890][bookmark: _Toc124256583][bookmark: _Toc131734896][bookmark: _Toc137372673][bookmark: _Toc138885059][bookmark: _Toc145690562][bookmark: _Toc155382109][bookmark: _Hlk97562028]3.2	Symbols
For the purposes of the present document, the following symbols apply:
ΔFGlobal	Granularity of the global frequency raster 
ΔFRaster	Band dependent channel raster granularity
BWChannel	Channel bandwidth
BWinterferer	Bandwidth of the interferer
FDL_low	The lowest frequency of the downlink operating band
FDL_high	The highest frequency of the downlink operating band
FUL_low	The lowest frequency of the uplink operating band
FUL_high	The highest frequency of the uplink operating band
FInterferer	Frequency of the interferer 
FInterferer (offset)	Frequency offset of the interferer (between the center frequency of the interferer and the carrier frequency of the carrier measured)
FIoffset	Frequency offset of the interferer (between the center frequency of the interferer and the closest edge of the carrier measured)
FOOB	The boundary between the NR out of band emission and spurious emission domains
FREF	RF reference frequency
FREF-Offs	Offset used for calculating FREF
Fuw (offset)	The frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the interferer
NRB	Transmission bandwidth configuration, expressed in units of resource blocks 
NREF	NR Absolute Radio Frequency Channel Number (NR-ARFCN)
NREF-Offs	Offset used for calculating NREF
PInterferer	Modulated mean power of the interferer
PUEType	Minimum UE type peak EIPR  (i.e. no tolerance) as specified in sub-clause 9.2.1
Puw	Power of an unwanted DL signal
θ	Angle in degrees from a line from the earth station antenna to the assigned orbital location of the target satellite

<End of Change 2>

<Start of Change 3>
5	Operating bands and channel arrangement
[bookmark: _Toc97562266][bookmark: _Toc104122493][bookmark: _Toc104205444][bookmark: _Toc104206651][bookmark: _Toc104503611][bookmark: _Toc106127533][bookmark: _Toc123057898][bookmark: _Toc124256591][bookmark: _Toc131734904][bookmark: _Toc137372681][bookmark: _Toc138885067][bookmark: _Toc145690570]5.1	General
The channel arrangements presented in this clause are based on the operating bands and channel bandwidths defined in the present Release of specifications.
NOTE:	Other operating bands and 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 NTN satellite can operate according to this 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

	FR2-NTN2
	17300 MHz – 30000 MHz

	NOTE 1:   [NTN bands within this frequency range are regarded as a FR1 band when references from other specifications.]
NOTE 2:   [NTN bands within this frequency range are regarded as a FR2 band when references from other specifications.]



The present specification covers FR1 operating bands.
[bookmark: _Toc97562267][bookmark: _Toc104122494][bookmark: _Toc104205445][bookmark: _Toc104206652][bookmark: _Toc104503612][bookmark: _Toc106127534][bookmark: _Toc123057899][bookmark: _Toc124256592][bookmark: _Toc131734905][bookmark: _Toc137372682][bookmark: _Toc138885068][bookmark: _Toc145690571]5.2	Operating bands
[bookmark: _Toc97562268][bookmark: _Toc104122495][bookmark: _Toc104205446][bookmark: _Toc104206653][bookmark: _Toc104503613][bookmark: _Toc106127535][bookmark: _Toc123057900][bookmark: _Toc124256593][bookmark: _Toc131734906][bookmark: _Toc137372683][bookmark: _Toc138885069][bookmark: _Toc145690572]5.2.1	General
NTN satellite covers FR1-NTN and FR2-NTN operating bands in the present specification.
[bookmark: _Toc97562269][bookmark: _Toc104122496][bookmark: _Toc104205447][bookmark: _Toc104206654][bookmark: _Toc104503614][bookmark: _Toc106127536][bookmark: _Toc123057901][bookmark: _Toc124256594][bookmark: _Toc131734907][bookmark: _Toc137372684][bookmark: _Toc138885070][bookmark: _Toc145690573]5.2.2	Operating bands with conducted requirements
NTN satellite is designed to operate in the operating bands defined in Table 5.2.2-1.
Table 5.2.2-1: NTN satellite bands in FR1-NTN
	NTN satellite operating band
	Uplink (UL) operating band
Satellite Access Node receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
Satellite Access Node 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: 	NTN satellite bands are numbered in descending order from n256.



[bookmark: _Toc97562270][bookmark: _Toc104122497][bookmark: _Toc104205448][bookmark: _Toc104206655][bookmark: _Toc104503615][bookmark: _Toc106127537][bookmark: _Toc123057902][bookmark: _Toc124256595][bookmark: _Toc131734908][bookmark: _Toc137372685][bookmark: _Toc138885071][bookmark: _Toc145690574]5.2.3	Operating bands with radiated requirementsreserved (for radiated requirements)
[To be updated]
NTN satellite is designed to operate in the operating bands defined in Table 5.2.3-1.
Table 5.2.3-1: Satellite operating bands in FR2-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

	n5121
	27500 MHz - 30000 MHz
	17300 MHz - 20200 MHz
	FDD

	n5112
	28350 MHz - 30000 MHz
	17300 MHz - 20200 MHz
	FDD

	n5103
	27500 MHz - 28350 MHz
	17300 MHz - 20200 MHz
	FDD

	NOTE 1:   This band is applicable in the countries subject to CEPT ECC Decision(05)01 and ECC Decision (13)01. 
NOTE 2:   This band is applicable in the USA subject to FCC 47 CFR part 25.
NOTE 3:   This band is applicable for Earth Station operations in the USA subject to FCC 47 CFR part 25. FCC rules currently do not include ESIM operations in this band (47 CFR 25.202).



[bookmark: _Toc97562271][bookmark: _Toc104122498][bookmark: _Toc104205449][bookmark: _Toc104206656][bookmark: _Toc104503616][bookmark: _Toc106127538][bookmark: _Toc123057903][bookmark: _Toc124256596][bookmark: _Toc131734909][bookmark: _Toc137372686][bookmark: _Toc138885072][bookmark: _Toc145690575]5.3	UE channel bandwidth
[bookmark: _Toc21344194][bookmark: _Toc29801678][bookmark: _Toc29802102][bookmark: _Toc29802727][bookmark: _Toc36107469][bookmark: _Toc37251228][bookmark: _Toc45888014][bookmark: _Toc45888613][bookmark: _Toc61367253][bookmark: _Toc61372636][bookmark: _Toc68230576][bookmark: _Toc69083989][bookmark: _Toc75466996][bookmark: _Toc76509018][bookmark: _Toc76718008][bookmark: _Toc83580318][bookmark: _Toc84404827][bookmark: _Toc84413436][bookmark: _Toc106127539][bookmark: _Toc123057904][bookmark: _Toc124256597][bookmark: _Toc131734910][bookmark: _Toc137372687][bookmark: _Toc138885073][bookmark: _Toc145690576]5.3.1	General
The UE channel bandwidth supports a single RF carrier in the uplink or downlink at the UE. From a SAN perspective, different UE channel bandwidths may be supported within the same spectrum for transmitting to and receiving from UEs connected to the SAN.
From a UE perspective, the UE is configured with one or more BWP / carriers, each with its own UE channel bandwidth. The UE does not need to be aware of the SAN channel bandwidth or how the SAN allocates bandwidth to different UEs.
The placement of the UE channel bandwidth for each UE carrier is flexible but can only be completely within the SAN channel bandwidth.
The relationship between the channel bandwidth, the guardband and the maximum transmission bandwidth configuration is shown in Figure 5.3.1-1.
[image: ]
Figure 5.3.1-1: Definition of the channel bandwidth and the maximum transmission bandwidth configuration for one channel
[bookmark: _Toc21344195][bookmark: _Toc29801679][bookmark: _Toc29802103][bookmark: _Toc29802728][bookmark: _Toc36107470][bookmark: _Toc37251229][bookmark: _Toc45888015][bookmark: _Toc45888614][bookmark: _Toc61367254][bookmark: _Toc61372637][bookmark: _Toc68230577][bookmark: _Toc69083990][bookmark: _Toc75466997][bookmark: _Toc76509019][bookmark: _Toc76718009][bookmark: _Toc83580319][bookmark: _Toc84404828][bookmark: _Toc84413437][bookmark: _Toc106127540][bookmark: _Toc123057905][bookmark: _Toc124256598][bookmark: _Toc131734911][bookmark: _Toc137372688][bookmark: _Toc138885074][bookmark: _Toc145690577]5.3.2	Maximum transmission bandwidth configuration
The maximum transmission bandwidth configuration NRB for each UE channel bandwidth and subcarrier spacing is specified in Table 5.3.2-1 for FR1-NTN and table 5.3.2-2 for FR2-NTN.
[bookmark: _Hlk497144372]Table 5.3.2-1: Maximum transmission bandwidth configuration NRB for FR1-NTN
	SCS (kHz)
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	30
MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	160

	30
	11
	24
	38
	51
	78

	60
	N/A
	11
	18
	24
	38



Table 5.3.2-2: Maximum transmission bandwidth configuration NRB for FR2-NTN
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	
	NRB
	NRB
	NRB
	NRB

	60
	66
	132
	264
	N/A

	120
	32
	66
	132
	264



5.3.3	Minimum guardband and transmission bandwidth configuration
The minimum guardband for each UE channel bandwidth and SCS is specified in Table 5.3.3-1 for FR1-NTN and in table 5.3.3-2 for FR2-NTN.
Table 5.3.3-1: Minimum guardband for each UE channel bandwidth and SCS (kHz) for FR1-NTN
	SCS (kHz)
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	30
MHz

	15
	242.5
	312.5
	382.5
	452.5
	592.5

	30
	505
	665
	645
	805
	945

	60
	N/A
	1010
	990
	1330
	1290



Table 5.3.3-2: Minimum guardband for each UE channel bandwidth and SCS (kHz) for FR2-NTN
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	60
	1210
	2450
	4930
	N/A

	120
	1900
	2420
	4900
	9860



NOTE:	The minimum guardbands have been calculated using the following equation: (BWChannel x 1000 (kHz) - - NRB x SCS x 12) / 2 - - SCS/2, where NRB are from Table 5.3.2-1 and Table 5.3.2-2.
Figure 5.3.3-1: Void
The number of RBs configured in any channel bandwidth shall ensure that the minimum guardband specified in this clause is met.
[image: ]
Figure 5.3.3-2: UE PRB utilization
In the case that multiple numerologies are multiplexed in the same symbol, the minimum guard band on each side of the carrier is the guard band applied at the configured UE channel bandwidth for the numerology that is transmitted/received immediately adjacent to the guard band.

[image: ]
Figure 5.3.3-3: Guard band definition when transmitting multiple numerologies
NOTE:	Figure 5.3.3-2 is not intended to imply the size of any guard between the two numerologies. Inter-numerology guard band within the carrier is implementation dependent.
[bookmark: _Toc61367256][bookmark: _Toc61372639][bookmark: _Toc68230579][bookmark: _Toc69083992][bookmark: _Toc75466999][bookmark: _Toc76509021][bookmark: _Toc76718011][bookmark: _Toc83580321][bookmark: _Toc84404830][bookmark: _Toc84413439][bookmark: _Toc106127542][bookmark: _Toc123057907][bookmark: _Toc124256600][bookmark: _Toc131734913][bookmark: _Toc137372690][bookmark: _Toc138885076][bookmark: _Toc145690579]5.3.4	RB alignment
The RB alignment for FR1-NTN refers to NR RB alignments as specified in 3GPP TS 38.101-1 [5] clause 5.3.4.
The RB alignment for FR2-NTN refers to NR RB alignments as specified in 3GPP TS 38.101-2 [15] clause 5.3.4.
5.3.5	UE channel bandwidth per operating band
The requirements in this specification apply to the combination of channel bandwidths, SCS and operating bands shown in Table 5.3.5-1 for FR1-NTN and table 5.3.5-2 for FR2-NTN. The transmission bandwidth configuration in Table 5.3.2-1 and Table 5.3.2-2 shall be supported for each of the specified channel bandwidths. The channel bandwidths are specified for both the Tx and Rx path.
Table 5.3.5-1: Channel bandwidths for each NTN satellite band in FR1-NTN
	NTN satellite band
	SCS
kHz
	UE Channel bandwidth (MHz)

	
	
	5
	10
	15
	20
	30
(NOTE)

	
	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
	

	NOTE:	Deployment of 30 MHz channel bandwidth for NTN SAN needs to be preceded by introduction of all applicable Tx RF, Rx RF, and demodulation requirements.



Table 5.3.5-2: Channel bandwidths for each NTN satellite band in FR2-NTN
	SAN Operating Band
	SCS (kHz)
	SAN channel bandwidth (MHz)

	
	
	50

	100

	200

	400


	n512
	60
	50
	100
	200
	

	
	120
	50
	100
	200
	400

	n511
	60
	50
	100
	200
	

	
	120
	50
	100
	200
	400

	n510
	60
	50
	100
	200
	

	
	120
	50
	100
	200
	400



5.4	Channel arrangement
[bookmark: _Toc21344207][bookmark: _Toc29801691][bookmark: _Toc29802115][bookmark: _Toc29802740][bookmark: _Toc36107482][bookmark: _Toc37251241][bookmark: _Toc45888030][bookmark: _Toc45888629][bookmark: _Toc61367269][bookmark: _Toc61372652][bookmark: _Toc68230592][bookmark: _Toc69084005][bookmark: _Toc75467012][bookmark: _Toc76509034][bookmark: _Toc76718024][bookmark: _Toc83580334][bookmark: _Toc84404843][bookmark: _Toc84413452][bookmark: _Toc106127545][bookmark: _Toc123057910][bookmark: _Toc124256603][bookmark: _Toc131734916][bookmark: _Toc137372693][bookmark: _Toc138885079][bookmark: _Toc145690582]5.4.1	Channel spacing
[bookmark: _Toc21344208][bookmark: _Toc29801692][bookmark: _Toc29802116][bookmark: _Toc29802741][bookmark: _Toc36107483][bookmark: _Toc37251242][bookmark: _Toc45888031][bookmark: _Toc45888630][bookmark: _Toc61367270][bookmark: _Toc61372653][bookmark: _Toc68230593][bookmark: _Toc69084006][bookmark: _Toc75467013][bookmark: _Toc76509035][bookmark: _Toc76718025][bookmark: _Toc83580335][bookmark: _Toc84404844][bookmark: _Toc84413453][bookmark: _Toc106127546][bookmark: _Toc123057911][bookmark: _Toc124256604][bookmark: _Toc131734917][bookmark: _Toc137372694][bookmark: _Toc138885080][bookmark: _Toc145690583]5.4.1.1	Channel spacing for adjacent NTN satellite carriers
The channel spacing for adjacent NTN satellite carriers in FR1-NTN refers to the NR channel spacing as specified in 3GPP TS 38.101-1 [5] clause 5.4.1.1.
The channel spacing for adjacent NTN satellite carriers in FR2-NTN refers to the NR channel spacing as specified in 3GPP TS 38.101-2 [16] clause 5.4.1.1.
[bookmark: _Toc21344209][bookmark: _Toc29801693][bookmark: _Toc29802117][bookmark: _Toc29802742][bookmark: _Toc36107484][bookmark: _Toc37251243][bookmark: _Toc45888032][bookmark: _Toc45888631][bookmark: _Toc61367271][bookmark: _Toc61372654][bookmark: _Toc68230594][bookmark: _Toc69084007][bookmark: _Toc75467014][bookmark: _Toc76509036][bookmark: _Toc76718026][bookmark: _Toc83580336][bookmark: _Toc84404845][bookmark: _Toc84413454][bookmark: _Toc106127547][bookmark: _Toc123057912][bookmark: _Toc124256605][bookmark: _Toc131734918][bookmark: _Toc137372695][bookmark: _Toc138885081][bookmark: _Toc145690584]5.4.2	Channel raster
[bookmark: _Toc21344210][bookmark: _Toc29801694][bookmark: _Toc29802118][bookmark: _Toc29802743][bookmark: _Toc36107485][bookmark: _Toc37251244][bookmark: _Toc45888033][bookmark: _Toc45888632][bookmark: _Toc61367272][bookmark: _Toc61372655][bookmark: _Toc68230595][bookmark: _Toc69084008][bookmark: _Toc75467015][bookmark: _Toc76509037][bookmark: _Toc76718027][bookmark: _Toc83580337][bookmark: _Toc84404846][bookmark: _Toc84413455][bookmark: _Toc97562273][bookmark: _Toc104122500][bookmark: _Toc104205451][bookmark: _Toc104206658][bookmark: _Toc104503618][bookmark: _Toc106127548][bookmark: _Toc123057913][bookmark: _Toc124256606][bookmark: _Toc131734919][bookmark: _Toc137372696][bookmark: _Toc138885082][bookmark: _Toc145690585]5.4.2.1	NR-ARFCN and channel raster
The global frequency channel raster defines a set of RF reference frequencies FREF. The RF reference frequency is used in signalling to identify the position of RF channels, SS blocks and other elements.
The global frequency raster is defined for all frequencies from 0 to 100 GHz. The granularity of the global frequency raster is ΔFGlobal.
RF reference frequencies are designated by an NR Absolute Radio Frequency Channel Number (NR-ARFCN) in the range (0…2016666) on the global frequency raster. The relation between the NR-ARFCN and the RF reference frequency FREF in MHz is given by the following equation, where FREF-Offs and NREF-Offs are given in Table 5.4.2.1-1 and NREF is the NR-ARFCN.
	FREF = FREF-Offs + ΔFGlobal (NREF – NREF-Offs)
Table 5.4.2.1-1: NR-ARFCN parameters for the global frequency raster
	Frequency range (MHz)
	ΔFGlobal (kHz)
	FREF-Offs (MHz)
	NREF-Offs
	Range of NREF

	0 – 3000
	5
	0
	0
	0 – 599999

	3000 – 24250
	15
	3000
	600000
	600000 – 2016666

	24250 – 30000
	60
	24250.08
	2016667
	2016667 – 2112499



The channel raster defines a subset of RF reference frequencies that can be used to identify the RF channel position in the uplink and downlink. The RF reference frequency for an RF channel maps to a resource element on the carrier. For each operating band, a subset of frequencies from the global frequency raster are applicable for that band and forms a channel raster with a granularity ΔFRaster, which may be equal to or larger than ΔFGlobal.
The mapping between the channel raster and corresponding resource element is given in clause 5.4.2.2. The applicable entries for each operating band are defined in clause 5.4.2.3.
5.4.2.2	Channel raster to resource element mapping
The mapping between the RF reference frequency on the channel raster and the corresponding resource element for FR1-NTN refers to the NR requirements specified in 3GPP TS 38.101-1 [5] clause 5.4.2.2.
The mapping between the RF reference frequency on the channel raster and the corresponding resource element for FR2-NTN refers to the NR requirements specified in 3GPP TS 38.101-2 [16] clause 5.4.2.2.
Table 5.4.2.3-1: Applicable NR-ARFCN per operating band in FR1-NTN
	NTN satellite 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

	NOTE :	The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used.



Table 5.4.2.3-2: Applicable NR-ARFCN per operating band in FR2-NTN
	SAN operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	n512
	60
	2070833 – <1> – 2112499
	1553336  – <4> – 1746664

	
	120
	2070833 – <2> – 2112499
	1553336  – <8> – 1746664

	n511
	60
	2084999 – <1> –2112499
	1553336  – <4> – 1746664

	
	120
	2084999 – <2> –2112499
	1553336  – <8> – 1746664

	n510
	60
	2070833 – <1> – 2084999
	1553336  – <4> – 1746664

	
	120
	2070833 – <2> – 2084999
	1553336  – <8> – 1746664



5.4.3	Synchronization raster
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The synchronization raster indicates the frequency positions of the synchronization block that can be used by the UE for system acquisition when explicit signalling of the synchronization block position is not present.
A global synchronization raster is defined for all frequencies. The frequency position of the SS block is defined as SSREF with corresponding number GSCN. The parameters defining the SSREF and GSCN for all the frequency ranges are in Table 5.4.3.1-1.
The resource element corresponding to the SS block reference frequency SSREF is given in clause 5.4.3.2. The synchronization raster and the subcarrier spacing of the synchronization block is defined separately for each band.
Table 5.4.3.1-1: GSCN parameters for the global frequency raster
	Frequency range
	SS Block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 3000 MHz
	N * 1200kHz + M * 50 kHz,
N=1:2499, M ϵ {1,3,5}1
	3N + (M-3)/2
	2 – 7498

	3000 – 24250
	3000 MHz + N * 1.44 MHz, 
N = 0:14756
	7499 + N
	7499 – 22255

	NOTE:	The default value for operating bands with which only support SCS spaced channel raster(s) is M=3.



5.4.3.2	Synchronization raster to synchronization block resource element mapping
The mapping between the synchronization raster and the corresponding resource element of the SS block in FR1-NTN refers to 3GPP TS 38.101-1 [5] clause 5.4.3.2.
The mapping between the synchronization raster and the corresponding resource element of the SS block in FR2-NTN refers to 3GPP TS 38.101-2 [16] clause 5.4.3.2.
5.4.3.3	Synchronization raster entries for each operating band
The synchronization raster for each band is give in Table 5.4.3.3-1 and table 5.4.3.3-2. The distance between applicable GSCN entries is given by the <Step size> indicated in Table 5.4.3.3-1 for FR1-NTN and table 5.4.3.3-2 for FR2-NTN.
Table 5.4.3.3-1: Applicable SS raster entries per operating band (FR1-NTN)
	NTN satellite operating band
	SS Block SCS
	SS Block pattern1
	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 3GPP TS 38.213 [7].



Table 5.4.3.3-2: Applicable SS raster entries per operating band (FR2-NTN)
	SAN operating band
	SS Block SCS
	SS Block pattern
(NOTE)
	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472 – <24> – 19416

	n511
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472 – <24> – 19416

	n510
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472 – <24> – 19416

	NOTE:	SS Block pattern is defined in section 4.1 in TS 38.213 [7].
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The default TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation for operating bands is specified in Table 5.4.4-1 for FR1-NTN.
Table 5.4.4-1: UE TX-RX frequency separation (FR1-NTN)
	NTN Satellite Operating Band
	TX – RX 
carrier centre frequency
separation

	n256
	190 MHz

	n255
	-101.5 MHz




<End of Change 3>

<Start of Change 4>
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6.4.2.1	General
The requirements for transmit modulation quality defined in 3GPP TS 38.101-1 [5] clause 6.4.2 shall apply for NTN satellite UE except for clause 6.4.2.5.
6.4.2.2	Phase continuity requirements for DMRS bundling
For bands that NTN UE indicates the support of DMRS bundling, when the NTN UE is configured with DMRS bundling, the maximum allowable difference between the measured phase value in any slot p-1 and slot p, or slot 0 and any slot p for each antenna connector shall satisfy the requirements as listed in Table 6.4.2.5-1 of TS 38.101-1 [5] for the measurement conditions defined in Table 6.4.2.5-2 of TS 38.101-1 [5], within a measurement time window limited by the UE capability of maximum duration for DMRS bundling [maxDurationDMRS-Bundling-r17] for GSO scenario and [maxDurationDMRS-Bundling-NTN-NGSO-r18] for NGSO scenario , and defined for each frequency band separately. The phase value for each slot is measured as shown in Annex F.9 of TS 38.101-1 [5]. These requirements apply to PUCCH and PUSCH transmissions with DFT-s-OFDM and CP-OFDM waveforms.
The above requirements are applicable when all the following conditions are met within the measurement time window:
-	RB allocation in terms of length and frequency position does not change, and intra-slot and inter-slot frequency hopping is not activated.
-	Modulation order does not change.
-	No network commanded TA takes effect.
-	The TPMI precoder does not change.
-	There is no change in UE transmission power level, and no change in the level of P-MPR applied by the UE.
-	UE is not scheduled with uplink transmission of other physical channel/signal in-between the PUSCH or PUCCH transmissions.
-	Doppler conditions are set to zero and delay conditions are set to constant.
<End of Change 4>

<Start of Change 5>
9	Radiated transmitter characteristics 
[Editor note: 	All the tables might be removed based on the conclusion how to capture the regulatory requirement for NTN VSAT.]
9.1	General
Unless otherwise stated, the transmitter characteristics are specified over the air (OTA) with a single or multiple transmit chains. 
9.2	Transmitter power
9.2.1	UE maximum output power
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The UE classes are specified based on the assumptions of certain UE types with specific device architectures including antenna beam steering types. The requirements are specified for different UE types. And for the the hybrid beam steering capable UE, which can adjust its antenna(s) or beam(s) in both electronic steering and mechanical steering ways, the applicable requirements should follow either electronic or mechanical beam steering requirements depending on the UE type it declared. The UE types can be found in Table 9.2.1.0-1 below.
Table 9.2.1.0-1: Assumptions of UE Types 
	UE class
	UE type
	Type description

	Fixed VSAT
	1
	Fixed VSAT communicating with GSO and LEO with mechanical steering antenna.

	
	2
	Fixed VSAT communicating with GSO and LEO with electronic steering antenna.

	
	3
	Fixed VSAT communicating with LEO only with electronic steering antenna.

	Mobile VSAT
	4
	Mobile VSAT communicating with GSO with mechanical steering antenna.

	
	5
	Mobile VSAT communicating with GSO with electronic steering antenna.

	Note 1: The UE types are assuming UE has only one antenna beam towards one satellite at a given time in this release.
Note 2: The Mobile VSAT communicating with non-GSO is not considered in this release.



9.2.1.1	Minimum requirements for Fixed VSAT
The following requirements define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The minimum output power values for EIRP are found in Table 9.2.1.1-1. The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 9.2.1.1-1: UE minimum peak EIRP for Fixed VSAT
	Operating band
	UE Type
	Min peak EIRP (dBm)

	n512, n511, n510
	1
	70

	
	2
	70

	
	3
	61

	Note: Minimum peak EIRP is defined as the lower limit without tolerance.



The maximum output power values for EIRP are found in Table 9.2.1.1-2 below.
Table 9.2.1.1-2: UE maximum output power limits for Fixed VSAT
	Operating band
	Max EIRP (dBm)

	n512, n511, n510
	76.2



The maximum output power values for TRP are TBD, FFS how to specify them.
Note:	The maximum TRP limit for UE should also follow the regulatory requirements, including both ECC and FCC requirements.
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The following requirements define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The minimum output power values for EIRP are found in Table 9.2.1.2-1. The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 9.2.1.2-1: UE minimum peak EIRP for Mobile VSAT
	Operating band
	UE Type
	Min peak EIRP (dBm)

	n512, n511
	4
	70

	
	5
	70

	Note: Minimum peak EIRP is defined as the lower limit without tolerance.



The maximum output power values for EIRP are found in Table 9.2.1.2-2 below.
Table 9.2.1.2-2: UE maximum output power limits for Mobile VSAT
	Operating band
	Max EIRP (dBm)

	n512, n511
	76.2



The maximum output power values for TRP are TBD, FFS how to specify them.
Note:	The maximum TRP limit for UE should also follow the regulatory requirements, including both ECC and FCC requirements.
9.2.2	Off-axis EIRP limit
9.2.2.1	General
The Off-axis EIRP density envelope is applicable within the band to FR2-NTN UE transmitting to a SAN. 
9.2.2.2	Minimum requirement for bands n510 and n511
	
	
	

	
	
	

	
	
	

	
	
	


For co-polarized transmissions in the plane tangent to the GSO arc, the requirements specified in table 9.2.2.2-1 apply to fixed VSAT and mobile VSAT.
Table 9.2.2.2-1: Off-axis EIRP density limits for co-polarized transmissions in the plane tangent to the GSO arc

	θ value
	Maximum Off-axis EIRP (dBm)
	Measurement bandwidth (MHz)

	2.0° ≤ θ ≤ 7°
	62.5 – 25log(θ)
	1

	7° ≤ θ ≤ 9.2°
	41.5
	1

	9.2° ≤ θ ≤ 19.1°
	65.5 – 25log(θ)
	1

	19.1° < θ ≤ 180°
	33.5
	1



For co-polarized transmissions in the plane perpendicular to the GSO arc, the requirements specified in table 9.2.2.2-2 apply to fixed VSAT and mobile VSAT.
Table 9.2.2.2-2: Off-axis EIRP density limits for co-polarized transmissions in the plane perpendicular to the GSO arc

	θ value
	Maximum Off-axis EIRP (dBm)
	Measurement bandwidth (MHz)

	3.5° ≤ θ ≤ 7°
	65.5 – 25log(θ)
	1

	7° ≤ θ ≤ 9.2°
	44.5
	1

	9.2° ≤ θ ≤ 19.1°
	68.5 – 25log(θ)
	1

	19.1° < θ ≤ 180°
	36.5
	1



The EIRP density levels specified in table 9.2.2.2-1 and table 9.2.2.2-2 may be exceeded by up to 3 dB, for values of θ > 7°, over 10% of the range of theta (θ) angles from 7–180° on each side of the line from the  NTN UE to the target SAN.

For cross-polarized transmissions in the plane tangent to the GSO arc and in the plane perpendicular to the GSO arc, the requirements specified in table 9.2.2.2-3 apply to fixed VSAT and mobile VSAT. 
Table 9.2.2.2-2: Off-axis EIRP density limits for cross-polarized transmissions in the plane tangent to the GSO arc and in the plane perpendicular to the GSO arc

	θ value
	Maximum Off-axis EIRP (dBm)
	Measurement bandwidth (MHz)

	2.0° ≤ θ ≤ 7°
	52.5 – 25log(θ)
	1



9.2.2.3	Minimum requirement for band n512
	
	
	

	
	
	

	
	
	

	
	
	


9.2.2.3.1	Fixed VSAT
For co-polarized transmissions, the requirements specified in table 9.2.2.3.1-1 apply to fixed VSAT.
Table 9.2.2.3.1-1: Off-axis EIRP density limits for co-polarized transmissions 

	θ value
	Maximum Off-axis EIRP (dBm)
	Measurement bandwidth (kHz)

	1.8° ≤ θ ≤ 7°
	49 – 25log(θ)
	40

	7° ≤ θ ≤ 9.2°
	28
	40

	9.2° ≤ θ ≤ 48°
	52 – 25log(θ)
	40

	48° < θ ≤ 180°
	20
	40



For cross-polarized transmissions, the requirements specified in table 9.2.2.3.1-2 apply to fixed VSAT.
Table 9.2.2.3.1-2: Off-axis EIRP density limits for cross-polarized transmissions 

	θ value
	Maximum Off-axis EIRP (dBm)
	Measurement bandwidth (kHz)

	1.8° ≤ θ ≤ 7°
	39 – 25log(θ)
	40

	7° ≤ θ ≤ 9.2°
	18
	40



9.2.2.3.2	Mobile VSAT
For co-polarized transmissions, the requirements specified in table 9.2.2.3.2-1 apply to mobile VSAT.
Table 9.2.2.3.2-1: Off-axis EIRP density limits for co-polarized transmissions 

	θ value
	Maximum Off-axis EIRP (dBm)
	Measurement bandwidth (kHz)

	2.0° ≤ θ ≤ 7°
	49 – 25log(θ)
	40

	7° ≤ θ ≤ 9.2°
	28
	40

	9.2° ≤ θ ≤ 48°
	52 – 25log(θ)
	40

	48° < θ ≤ 180°
	20
	40



For cross-polarized transmissions, the requirements specified in table 9.2.2.3.2-2 apply to mobile VSAT.
Table 9.2.2.3.2-2: Off-axis EIRP density limits for cross-polarized transmissions 

	θ value
	Maximum Off-axis EIRP (dBm)
	Measurement bandwidth (kHz)

	2.0° ≤ θ ≤ 7°
	39 – 25log(θ)
	40

	7° ≤ θ ≤ 9.2°
	18
	40



9.2.2.3.3	Additional Off-axis EIRP density requirements for protection of fixed services
For uncoordinated NTN fixed VSAT and for NTN mobile VSAT, the requirements specified in table 9.2.2.3.3-1 apply.
Table 9.2.2.3.3-1: Off-axis EIRP density limits for protection of fixed services

	Frequency Range (GHz)

	Maximum Off-axis EIRP (dBm)
	Measurement bandwidth (MHz)

	27.8285—28.4445
	
	

	28.8365 – 28.9485 (NOTE1)
	-5
	1

	28.9485 – 29.4525
	
	

	NOTE1:	When applicable, if this frequency range is allocated to fixed service.
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The NTN UE can configure its maximum output power. The configured NTN UE maximum output power PCMAX,f,c for carrier f of a serving cell c is defined as that available to the reference point of a given transmitter branch that corresponds to the reference point of the higher-layer filtered RSRP measurement as specified in TS 38.215 [11].
The configured NTN UE maximum output power PCMAX,f,c for carrier f of a serving cell c shall be set such that the corresponding measured peak EIRP PUMAX,f,c is within the following bounds
PUEType ≤ PUMAX,f,c ≤ EIRPmax
while the corresponding measured total radiated power PTMAX,f,c is bounded by the maximum TRP limit for UE defined in sub-clause 9.2.1. 
with PUEType is the NTN UE minimum peak EIRP as specified in sub-clause 9.2.1, EIRPmax the applicable maximum EIRP as specified in sub-clause 9.2.1. The requirement is verified in beam peak direction.
The tolerance T(∆P) for applicable values of ∆P (values in dB) is specified in Table 9.2.3-1.
Table 9.2.3-1: PUMAX,f,c tolerance for FR2-NTN
	Operating Band
	∆P (dB)
	Tolerance T(∆P)
(dB)

	n510, n511, n512
	P = 0]
	[0]

	
	[0 < P ≤ 2]
	[1.5]

	
	[2 < P ≤ 3]
	[2.0]

	
	[3 < P ≤ 4]
	[3.0]

	
	[4 < P ≤ 5]
	[4.0]

	
	[5 < P ≤ 10]
	[5.0]

	
	[10 < P ≤ 15]
	[7.0]

	
	[15 < P ≤ X]
	[8.0]

	NOTE:	X is the value such that Pumax,f,c lower bound,  PUEType - P – T(P) = minimum output power specified in clause 9.2.1



9.3	Output power dynamics
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The minimum controlled output power of the VSAT is defined as the EIRP in the channel bandwidth for all transmit bandwidth configurations (resource blocks) when the power is set to a minimum value.
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For mobile VSAT, the minimum output power shall not exceed the values specified in Table 9.3.1.1-1 for each operating band supported. The minimum power is verified in beam locked mode with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 9.3.1.1-1: Minimum output power for mobile VAST type 4 and type 5
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n512, n511
	50
	[TBD]
	47.58

	
	100
	[TBD]
	95.16

	
	200
	[TBD]
	190.20

	
	400
	[TBD]
	380.28
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For fixed VSAT, the minimum output power shall not exceed the values specified in Table 9.3.1.2-1 for each operating band supported. The minimum power is verified in beam locked mode with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 9.3.1.2-1: Minimum output power for fixed VAST type 1,  type 2 and type 3
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n512, n511, n510
	50
	[TBD]
	47.58

	
	100
	[TBD]
	95.16

	
	200
	[TBD]
	190.20

	
	400
	[TBD]
	380.28



[bookmark: _Toc53173506][bookmark: _Toc45889774][bookmark: _Toc138968818][bookmark: _Toc61119535][bookmark: _Toc124294199][bookmark: _Toc36456481][bookmark: _Toc37253988][bookmark: _Toc61118772][bookmark: _Toc114500311][bookmark: _Toc145691505][bookmark: _Toc106547167][bookmark: _Toc21340825][bookmark: _Toc76510301][bookmark: _Toc29805272][bookmark: _Toc61119154][bookmark: _Toc90589849][bookmark: _Toc52197414][bookmark: _Toc123060150][bookmark: _Toc53173137][bookmark: _Toc52196434][bookmark: _Toc67923726][bookmark: _Toc115255862][bookmark: _Toc137456999][bookmark: _Toc98869423][bookmark: _Toc138887367][bookmark: _Toc36469579][bookmark: _Toc37324251][bookmark: _Toc37322845][bookmark: _Toc83130264][bookmark: _Toc75294538]9.3.2	Transmit OFF power
9.3.2.1	General
The transmit OFF power is defined as the TRP in the channel bandwidth when the transmitter is OFF. The transmitter is considered OFF when the UE is not allowed to transmit on any of its ports.
9.3.2.2	Minimum output power for Mobile VSAT
The transmit OFF power shall not exceed the values specified in Table 9.3.2.2-1 for each operating band supported. The requirement is verified with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
Table 9.3.2.2-1: Transmit OFF power
	Operating band
	Channel bandwidth / Transmit OFF power (dBm) / measurement bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n512, n511
	[-35]
	[-35]
	[-35]
	[-35]

	
	47.58 MHz
	95.16 MHz
	190.20 MHz
	380.28 MHz



9.3.2.3	Minimum output power for Fixed VSAT
The transmit OFF power shall not exceed the values specified in Table 9.3.2.2-1 for each operating band supported. The requirement is verified with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
Table 9.3.2.2-1: Transmit OFF power
	Operating band
	Channel bandwidth / Transmit OFF power (dBm) / measurement bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n512, n511, n510
	[-35]
	[-35]
	[-35]
	[-35]

	
	47.58 MHz
	95.16 MHz
	190.20 MHz
	380.28 MHz



[bookmark: _Toc37324252][bookmark: _Toc98869424][bookmark: _Toc137457000][bookmark: _Toc45889775][bookmark: _Toc52197415][bookmark: _Toc61118773][bookmark: _Toc21340826][bookmark: _Toc138968819][bookmark: _Toc36469580][bookmark: _Toc106547168][bookmark: _Toc53173507][bookmark: _Toc90589850][bookmark: _Toc76510302][bookmark: _Toc29805273][bookmark: _Toc83130265][bookmark: _Toc67923727][bookmark: _Toc115255863][bookmark: _Toc145691506][bookmark: _Toc36456482][bookmark: _Toc61119536][bookmark: _Toc138887368][bookmark: _Toc37322846][bookmark: _Toc75294539][bookmark: _Toc37253989][bookmark: _Toc61119155][bookmark: _Toc52196435][bookmark: _Toc53173138][bookmark: _Toc124294200][bookmark: _Toc123060151][bookmark: _Toc114500312][9.3.3	Transmit ON/OFF time mask	Comment by ZTE, Fei Xue: The following ON-OFF time mask requirement need to be further checked next meeting since there are no discussions on this requirement yet.
[bookmark: _Toc138887369][bookmark: _Toc76510303][bookmark: _Toc36456483][bookmark: _Toc98869425][bookmark: _Toc114500313][bookmark: _Toc61119537][bookmark: _Toc53173139][bookmark: _Toc61118774][bookmark: _Toc106547169][bookmark: _Toc52197416][bookmark: _Toc37324253][bookmark: _Toc52196436][bookmark: _Toc67923728][bookmark: _Toc37322847][bookmark: _Toc37253990][bookmark: _Toc138968820][bookmark: _Toc29805274][bookmark: _Toc90589851][bookmark: _Toc124294201][bookmark: _Toc45889776][bookmark: _Toc83130266][bookmark: _Toc53173508][bookmark: _Toc61119156][bookmark: _Toc123060152][bookmark: _Toc115255864][bookmark: _Toc21340827][bookmark: _Toc145691507][bookmark: _Toc36469581][bookmark: _Toc75294540][bookmark: _Toc137457001]9.3.3.1	General
The transmit ON/OFF time mask defines the transient period(s) allowed
-	between transmit OFF power and transmit ON power symbols (transmit ON/OFF)
-	between continuous ON-power transmissions when power change or RB hopping is applied.
In case of RB hopping, transition period is shared symmetrically.
Unless otherwise stated the minimum requirements in clause 9.5 apply also in transient periods.
The transmit ON/OFF time mask is defined as a directional requirement. The requirement is verified in beam locked mode at beam peak direction. The maximum allowed EIRP OFF power level is [-30dBm] at beam peak direction. The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
In the following sub-clauses, following definitions apply:
-	A slot transmission is a Type A transmission.
-	A long subslot transmission is a Type B transmission with more than 2 symbols.
-	A short subslot transmission is a Type B transmission with 1 or 2 symbols.
[bookmark: _Toc76510304][bookmark: _Toc29805275][bookmark: _Toc138887370][bookmark: _Toc106547170][bookmark: _Toc37324254][bookmark: _Toc45889777][bookmark: _Toc36469582][bookmark: _Toc145691508][bookmark: _Toc123060153][bookmark: _Toc53173509][bookmark: _Toc52196437][bookmark: _Toc61118775][bookmark: _Toc36456484][bookmark: _Toc61119157][bookmark: _Toc98869426][bookmark: _Toc21340828][bookmark: _Toc67923729][bookmark: _Toc115255865][bookmark: _Toc83130267][bookmark: _Toc138968821][bookmark: _Toc75294541][bookmark: _Toc90589852][bookmark: _Toc37322848][bookmark: _Toc53173140][bookmark: _Toc37253991][bookmark: _Toc52197417][bookmark: _Toc137457002][bookmark: _Toc124294202][bookmark: _Toc114500314]9.3.3.2	General ON/OFF time mask
The general ON/OFF time mask defines the observation period allowed between transmit OFF and ON power.  ON/OFF scenarios include: contiguous, and non-contiguous transmission, etc
The OFF power measurement period is defined in a duration of at least one slot excluding any transient periods. The ON power is defined as the mean power over one slot excluding any transient period.
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Figure 9.3.3.2-1: General ON/OFF time mask for NR UL transmission in FR2-NTN
[bookmark: _Toc138968822][bookmark: _Toc53173141][bookmark: _Toc53173510][bookmark: _Toc37253992][bookmark: _Toc98869427][bookmark: _Toc123060154][bookmark: _Toc76510305][bookmark: _Toc145691509][bookmark: _Toc37322849][bookmark: _Toc52197418][bookmark: _Toc67923730][bookmark: _Toc75294542][bookmark: _Toc106547171][bookmark: _Toc114500315][bookmark: _Toc115255866][bookmark: _Toc37324255][bookmark: _Toc29805276][bookmark: _Toc138887371][bookmark: _Toc52196438][bookmark: _Toc90589853][bookmark: _Toc124294203][bookmark: _Toc137457003][bookmark: _Toc61118776][bookmark: _Toc61119158][bookmark: _Toc36469583][bookmark: _Toc83130268][bookmark: _Toc21340829][bookmark: _Toc45889778][bookmark: _Toc36456485]9.3.3.3	Transmit power time mask for slot and short or long subslot boundaries
The transmit power time mask for slot and a long subslot transmission boundaries defines the transient periods allowed between slot and long subslot PUSCH transmissions. For PUSCH-PUCCH and PUSCH-SRS transitions and multiplexing the time masks in sub-clause 9.3.3.7 apply.
The transmit power time mask for slot or long subslot and short subslot transmission boundaries defines the transient periods allowed between slot or long subslot and short subslot transmissions. The time masks in sub-clause 9.3.3.8 apply.
The transmit power time mask for short subslot transmissiona boundaries defines the transient periods allowed between short subslot transmissions. The time masks in sub-clause 9.3.3.9 apply.
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The PRACH ON power is specified as the mean power over the PRACH measurement period excluding any transient periods as shown in Figure 9.3.3.4-1. The measurement period for different PRACH preamble format is specified in Table 9.3.3.4-1.
Table 9.3.3.4-1: PRACH ON power measurement period
	Format
	SCS
	Measurement period

	A1
	60 kHz
	0.035677 ms

	
	120 kHz
	0.017839 ms

	A2
	60 kHz
	0.071354 ms

	
	120 kHz
	0.035677 ms

	A3
	60 kHz
	0.107031 ms

	
	120 kHz
	0.053516 ms

	B1
	60 kHz
	0.035091 ms

	
	120 kHz
	0.0175455 ms

	B4
	60 kHz
	0.207617 ms

	
	120 kHz
	0.103809 ms

	A1/B1
	60 kHz
	0.035677 ms for front X1 occasion
0.035091 ms for last occasion
X1 = [2,5]

	
	120 kHz
	0.017839 ms for front X1occasion
0.017546 ms for last occasion
X1 = [2,5]

	A2/B2
	60 kHz
	0.071354 ms for front X2 occasion
0.069596 ms for last occasion
X2 = [1,2]

	
	120 kHz
	0.035677 ms for front X2 occasion
0.034798 ms for last occasion
X2 = [1,2]

	A3/B3
	60 kHz
	0.107031 ms for first occasion
0.104101 ms for second occasion

	
	120 kHz
	0.053515 ms for first occasion
0.052050 ms for second occasion

	C0
	60 kHz
	0.026758 ms

	
	120 kHz
	0.013379 ms

	C2
	60 kHz
	0.083333 ms

	
	120 kHz
	0.0416667 ms

	NOTE:	For PRACH on PRACH occasion start from begin of 0ms or 0.5 ms boundary, the measurement period will plus 0.032552 μs
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Figure 9.3.3.4-1: PRACH ON/OFF time mask
[bookmark: _Toc138887373][bookmark: _Toc37324257][bookmark: _Toc37253994][bookmark: _Toc67923732][bookmark: _Toc36469585][bookmark: _Toc115255868][bookmark: _Toc52196440][bookmark: _Toc145691511][bookmark: _Toc53173143][bookmark: _Toc98869429][bookmark: _Toc36456487][bookmark: _Toc45889780][bookmark: _Toc106547173][bookmark: _Toc124294205][bookmark: _Toc61119160][bookmark: _Toc76510307][bookmark: _Toc114500317][bookmark: _Toc52197420][bookmark: _Toc61118778][bookmark: _Toc138968824][bookmark: _Toc37322851][bookmark: _Toc21340831][bookmark: _Toc90589855][bookmark: _Toc137457005][bookmark: _Toc61119541][bookmark: _Toc75294544][bookmark: _Toc123060156][bookmark: _Toc29805278][bookmark: _Toc83130270][bookmark: _Toc53173512]9.3.3.5	Void
[bookmark: _Toc145691512][bookmark: _Toc76510308][bookmark: _Toc61118779][bookmark: _Toc123060157][bookmark: _Toc106547174][bookmark: _Toc37253995][bookmark: _Toc114500318][bookmark: _Toc53173144][bookmark: _Toc138968825][bookmark: _Toc137457006][bookmark: _Toc21340832][bookmark: _Toc37324258][bookmark: _Toc52197421][bookmark: _Toc37322852][bookmark: _Toc67923733][bookmark: _Toc52196441][bookmark: _Toc124294206][bookmark: _Toc36469586][bookmark: _Toc61119161][bookmark: _Toc61119542][bookmark: _Toc90589856][bookmark: _Toc115255869][bookmark: _Toc45889781][bookmark: _Toc53173513][bookmark: _Toc75294545][bookmark: _Toc83130271][bookmark: _Toc36456488][bookmark: _Toc138887374][bookmark: _Toc29805279][bookmark: _Toc98869430]9.3.3.6	SRS time mask
In the case a single SRS transmission, the ON power is defined as the mean power over the symbol duration excluding any transient period; Figure 9.3.3.6-1.
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Figure 9.3.3.6-1: Single SRS time mask for NR UL transmission
In the case multiple consecutive SRS transmission, the ON power is defined as the mean power for each symbol duration excluding any transient period. See Figure 7.7.4-2
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Figure 9.3.3.6-2: Consecutive SRS time mask for the case when no power change is required
When power change between consecutive SRS transmissions is required, then Figure 9.3.3.6-3 and Figure 9.3.3.6-4 apply.
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Figure 9.3.3.6-3: Consecutive SRS time mask for the case when power change is required and when 60kHz SCS is used in FR2
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Figure 9.3.3.6-4: Consecutive SRS time mask for the case when power change is required and when 120kHz SCS is used in FR2

[bookmark: _Toc29805280][bookmark: _Toc145691513][bookmark: _Toc138968826][bookmark: _Toc53173514][bookmark: _Toc114500319][bookmark: _Toc115255870][bookmark: _Toc83130272][bookmark: _Toc124294207][bookmark: _Toc138887375][bookmark: _Toc90589857][bookmark: _Toc67923734][bookmark: _Toc137457007][bookmark: _Toc61119543][bookmark: _Toc106547175][bookmark: _Toc37324259][bookmark: _Toc76510309][bookmark: _Toc98869431][bookmark: _Toc37322853][bookmark: _Toc36469587][bookmark: _Toc52196442][bookmark: _Toc61119162][bookmark: _Toc53173145][bookmark: _Toc61118780][bookmark: _Toc21340833][bookmark: _Toc123060158][bookmark: _Toc75294546][bookmark: _Toc37253996][bookmark: _Toc45889782][bookmark: _Toc52197422][bookmark: _Toc36456489]9.3.3.7	PUSCH-PUCCH and PUSCH-SRS time masks
The PUCCH/PUSCH/SRS time mask defines the observation period between sounding reference symbol (SRS) and an adjacent PUSCH/PUCCH symbol and subsequent UL transmissions. The time masks apply for all types of frame structures and their allowed PUCCH/PUSCH/SRS transmissions unless otherwise stated.
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Figure 9.3.3.7-1: PUCCH/PUSCH/SRS time mask when there is a transmission before or after or both before and after SRS
When there is no transmission preceding SRS transmission or succeeding SRS transmission, then the same time mask applies as shown in Figure 9.3.3.7-1.
[bookmark: _Toc36469588][bookmark: _Toc21340834][bookmark: _Toc45889783][bookmark: _Toc52197423][bookmark: _Toc36456490][bookmark: _Toc98869432][bookmark: _Toc61119544][bookmark: _Toc138968827][bookmark: _Toc37324260][bookmark: _Toc53173146][bookmark: _Toc90589858][bookmark: _Toc114500320][bookmark: _Toc75294547][bookmark: _Toc53173515][bookmark: _Toc37253997][bookmark: _Toc137457008][bookmark: _Toc61119163][bookmark: _Toc61118781][bookmark: _Toc37322854][bookmark: _Toc115255871][bookmark: _Toc123060159][bookmark: _Toc138887376][bookmark: _Toc29805281][bookmark: _Toc83130273][bookmark: _Toc67923735][bookmark: _Toc106547176][bookmark: _Toc52196443][bookmark: _Toc124294208][bookmark: _Toc76510310][bookmark: _Toc145691514]9.3.3.8	Transmit power time mask for consecutive slot or long subslot transmission and short subslot transmission boundaries
The transmit power time mask for consecutive slot or long subslot transmission and short subslot transmission boundaries defines the transient periods allowed between such transmissions.
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Figure 9.3.3.8-1: Consecutive slot or long subslot transmission and short subslot transmission time mask
[bookmark: _Toc36469589][bookmark: _Toc67923736][bookmark: _Toc61118782][bookmark: _Toc52196444][bookmark: _Toc83130274][bookmark: _Toc53173147][bookmark: _Toc75294548][bookmark: _Toc37322855][bookmark: _Toc114500321][bookmark: _Toc36456491][bookmark: _Toc61119545][bookmark: _Toc137457009][bookmark: _Toc61119164][bookmark: _Toc29805282][bookmark: _Toc76510311][bookmark: _Toc98869433][bookmark: _Toc138968828][bookmark: _Toc124294209][bookmark: _Toc123060160][bookmark: _Toc138887377][bookmark: _Toc37253998][bookmark: _Toc21340835][bookmark: _Toc90589859][bookmark: _Toc45889784][bookmark: _Toc115255872][bookmark: _Toc37324261][bookmark: _Toc106547177][bookmark: _Toc53173516][bookmark: _Toc145691515][bookmark: _Toc52197424]9.3.3.9	Transmit power time mask for consecutive short subslot transmissions boundaries
The transmit power time mask for consecutive short subslot transmission boundaries defines the transient periods allowed between short subslot transmissions.
The transient period shall be equally shared as shown on Figure 9.3.3.9-1.
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Figure 9.3.3.9-1: Consecutive short subslot transmissions time mask where DMRS is not the first symbol in the adjacent short subslot transmission
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Figure 9.3.3.9-2: Consecutive short subslot (1 symbol gap) time mask for the case when transient period is required on both sides of the symbol and when 120 kHz SCS is used in FR2
]
[bookmark: _Toc138968829][bookmark: _Toc76510312][bookmark: _Toc37253999][bookmark: _Toc45889785][bookmark: _Toc75294549][bookmark: _Toc29805283][bookmark: _Toc124294210][bookmark: _Toc53173517][bookmark: _Toc53173148][bookmark: _Toc36469590][bookmark: _Toc37324262][bookmark: _Toc67923737][bookmark: _Toc138887378][bookmark: _Toc137457010][bookmark: _Toc106547178][bookmark: _Toc52196445][bookmark: _Toc61119165][bookmark: _Toc123060161][bookmark: _Toc37322856][bookmark: _Toc114500322][bookmark: _Toc145691516][bookmark: _Toc52197425][bookmark: _Toc83130275][bookmark: _Toc36456492][bookmark: _Toc90589860][bookmark: _Toc61118783][bookmark: _Toc21340836][bookmark: _Toc115255873][bookmark: _Toc98869434][bookmark: _Toc61119546][9.3.4	Power control	Comment by ZTE, Fei Xue: The following power control requirement need to be further checked next meeting since there are no discussions on this requirement yet.
[bookmark: _Toc83130276][bookmark: _Toc98869435][bookmark: _Toc61118784][bookmark: _Toc61119166][bookmark: _Toc106547179][bookmark: _Toc90589861][bookmark: _Toc36456493][bookmark: _Toc37322857][bookmark: _Toc53173149][bookmark: _Toc37324263][bookmark: _Toc145691517][bookmark: _Toc36469591][bookmark: _Toc114500323][bookmark: _Toc138887379][bookmark: _Toc123060162][bookmark: _Toc21340837][bookmark: _Toc137457011][bookmark: _Toc115255874][bookmark: _Toc76510313][bookmark: _Toc29805284][bookmark: _Toc124294211][bookmark: _Toc61119547][bookmark: _Toc45889786][bookmark: _Toc53173518][bookmark: _Toc52196446][bookmark: _Toc52197426][bookmark: _Toc75294550][bookmark: _Toc138968830][bookmark: _Toc37254000][bookmark: _Toc67923738]9.3.4.1	General
The requirements on power control accuracy apply under normal conditions and are defined as a directional requirement. The requirements are verified in beam locked mode on beam peak direction.
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The absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame (1 ms) at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than 20 ms. The tolerance includes the channel estimation error RSRP estimate.
The minimum requirements specified in Table 9.3.4.2-1 apply in the power range bounded by the minimum output power as specified in sub-clause 9.3.1 ('Pmin') and the maximum output power as specified in sub-clause 9.2.1 as minimum peak EIRP ('Pmax'). The intermediate power point 'Pint' is defined in table 9.3.4.2-2.
Table 9.3.4.2-1: Absolute power tolerance
	Power Range
	Tolerance

	Pint ≥ P ≥ Pmin
	[± 14.0 dB]

	Pmax ≥ P > Pint
	[± 12.0 dB]



Table 9.3.4.2-2: Intermediate power point
	Power Parameter
	Value

	Pint
	[Pmax – 12.0 dB]
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The relative power tolerance is the ability of the UE transmitter to set its output power in a target sub-frame (1 ms) relatively to the power of the most recently transmitted reference sub-frame (1 ms) if the transmission gap between these sub-frames is less than or equal to 20 ms.
The minimum requirements specified in Table 9.3.4.3-1 apply when the power of the target and reference sub-frames are within the power range bounded by the minimum output power as defined in sub-clause 9.3.1 and Pint as defined in sub-clause 9.3.4.2. The minimum requirements specified in Table 9.3.4.3-2 apply when the power of the target and reference sub-frames are within the power range bounded by Pint as defined in sub-clause 9.3.4.2 and the measured PUMAX as defined in sub-clause 9.2.4.
For a test pattern that is either a monotonically increasing or monotonically decreasing power sweep over the range specified for Tables 9.3.4.3-1 and 9.3.4.3-2, 3 exceptions are allowed for each of the test patterns. For these exceptions, the power tolerance limit is a maximum of ±11.0 dB.
Table 9.3.4.3-1: Relative power tolerance, Pint ≥ P ≥ Pmin
	Power step ∆P (Up or down)
 (dB)
	All combinations of PUSCH and PUCCH, PUSCH/PUCCH and SRS transitions between sub-frames, PRACH (dB)

	ΔP < 2
	[±5.0]

	2 ≤ ΔP < 3
	[±6.0]

	3 ≤ ΔP < 4
	[±7.0]

	4 ≤ ΔP < 10
	[±8.0]

	10 ≤ ΔP < 15
	[±10.0]

	15 ≤ ΔP
	[±11.0]

	NOTE:	The requirements apply with ue-BeamLockFunction enabled.



Table 9.3.4.3-2: Relative power tolerance, PUMAX ≥ P > Pint
	Power step ∆P (Up or down)
 (dB)
	All combinations of PUSCH and PUCCH, PUSCH/PUCCH and SRS transitions between sub-frames, PRACH (dB)

	ΔP < 2
	[± 3.0]

	2 ≤ ΔP < 3
	[± 4.0]

	3 ≤ ΔP < 4
	[± 5.0]

	4 ≤ ΔP < 10
	[± 6.0]

	10 ≤ ΔP < 15
	[± 8.0]

	15 ≤ ΔP
	[± 9.0]

	NOTE 1:	The requirements apply with ue-BeamLockFunction enabled.
NOTE 2:	For PUSCH to PUSCH transitions with the allocated resource blocks fixed in frequency and no transmission gaps other than those generated by downlink subframes, guard periods: for a power step ΔP = 1 dB, the relative power tolerance for transmission is ± 1.0 dB.



[bookmark: _Toc137457014][bookmark: _Toc45889789][bookmark: _Toc83130279][bookmark: _Toc75294553][bookmark: _Toc61119550][bookmark: _Toc37324266][bookmark: _Toc53173521][bookmark: _Toc123060165][bookmark: _Toc76510316][bookmark: _Toc36456496][bookmark: _Toc138887382][bookmark: _Toc90589864][bookmark: _Toc36469594][bookmark: _Toc52196449][bookmark: _Toc29805287][bookmark: _Toc124294214][bookmark: _Toc145691520][bookmark: _Toc53173152][bookmark: _Toc52197429][bookmark: _Toc67923741][bookmark: _Toc114500326][bookmark: _Toc106547182][bookmark: _Toc98869438][bookmark: _Toc115255877][bookmark: _Toc37322860][bookmark: _Toc37254003][bookmark: _Toc138968833][bookmark: _Toc61119169][bookmark: _Toc61118787][bookmark: _Toc21340840]9.3.4.4	Aggregate power tolerance
The aggregate power control tolerance is the ability of the UE transmitter to maintain its power in a sub-frame (1 ms) during non-contiguous transmissions within 21ms in response to 0 dB TPC commands with respect to the first UE transmission and all other power control parameters as specified in 38.213 kept constant.
The minimum requirements specified in Table 9.3.4.4-1 apply when the power of the target and reference sub-frames are within the power range bounded by the minimum output power as defined in sub-clause 9.3.1 and Pint as defined in sub-clause 9.3.4.2. The minimum requirements specified in Table 9.3.4.4-2 apply when the power of the target and reference sub-frames are within the power range bounded by Pint as defined in sub-clause 9.3.4.2 and the maximum output power as specified in sub-clause 9.2.1.
Table 9.3.4.4-1: Aggregate power tolerance, Pint ≥ P ≥ Pmin
	TPC command
	UL channel
	Aggregate power tolerance within 21 ms

	0 dB
	PUCCH
	[± 5.5 dB]

	0 dB
	PUSCH
	[± 5.5 dB]



Table 9.3.4.4-2: Aggregate power tolerance, Pmax ≥ P > Pint
	TPC command
	UL channel
	Aggregate power tolerance within 21 ms

	0 dB
	PUCCH
	[± 3.5 dB]

	0 dB
	PUSCH
	[± 3.5 dB]



9.4	Transmitter signal quality
[bookmark: _Toc29805304][bookmark: _Toc37322877][bookmark: _Toc21340857][bookmark: _Toc36456513][bookmark: _Toc36469611][bookmark: _Toc37324283][bookmark: _Toc37254020][bookmark: _Toc53173538][bookmark: _Toc76510516][bookmark: _Toc61119538][bookmark: _Toc67925978][bookmark: _Toc52197446][bookmark: _Toc52196466][bookmark: _Toc53173169][bookmark: _Toc45889806][bookmark: _Toc61119920][bookmark: _Toc75273616][bookmark: _Toc123086723][bookmark: _Toc83129673][bookmark: _Toc90591205][bookmark: _Toc98864235][bookmark: _Toc106577384][bookmark: _Toc114537135][bookmark: _Toc115257403][bookmark: _Toc99733484][bookmark: _Toc123088458][bookmark: _Toc138887861][bookmark: _Toc130574865][bookmark: _Toc131767275][bookmark: _Toc124298114][bookmark: _Toc145920060]9.4.1	Frequency Error
The VSAT UE basic measurement interval of modulated carrier frequency is 1 UL slot. The VSAT UE pre-compensates the uplink modulated carrier frequency by the estimated Doppler shift according to 3GPP TS 38.300 [9] clause 16.14.2. The mean value of basic measurements of VSAT UE modulated carrier frequency shall be accurate to within ± 0.1 PPM observed over a period of 1 ms of cumulated measurement intervals compared to ideally pre-compensated reference uplink carrier frequency. 
[NOTE:	The ideally pre-compensated reference uplink carrier frequency consists of the UL carrier frequency signalled to the VSAT UE by SAN and UL pre-compensated Doppler frequency shift. For the test case, the location of the VSAT UE is explicitly provided to the VSAT UE from the test equipment.]
Requirement will be verified for at least two cases of which one has zero Doppler conditions.
The frequency error is defined as a directional requirement. The requirement is verified in beam locked mode with the test metric of Frequency (Link=TX beam peak direction, Meas=Link angle).
[bookmark: _Toc76510517][bookmark: _Toc29805305][bookmark: _Toc36456514][bookmark: _Toc37254021][bookmark: _Toc36469612][bookmark: _Toc52196467][bookmark: _Toc37324284][bookmark: _Toc53173170][bookmark: _Toc53173539][bookmark: _Toc61119539][bookmark: _Toc45889807][bookmark: _Toc90591206][bookmark: _Toc98864236][bookmark: _Toc106577385][bookmark: _Toc114537136][bookmark: _Toc99733485][bookmark: _Toc115257404][bookmark: _Toc21340858][bookmark: _Toc123086724][bookmark: _Toc61119921][bookmark: _Toc67925979][bookmark: _Toc52197447][bookmark: _Toc75273617][bookmark: _Toc83129674][bookmark: _Toc37322878][bookmark: _Toc130574866][bookmark: _Toc145920061][bookmark: _Toc131767276][bookmark: _Toc138887862][bookmark: _Toc124298115][bookmark: _Toc123088459]9.4.2	Transmit modulation quality
The requirements for transmit modulation quality defined in 3GPP TS 38.101-2 [x] clause 6.4.2 except caluse 6.4.2.6 shall apply for VSAT UE.
9.5	Output RF spectrum emissions
9.5.1	Occupied bandwidth
Occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the assigned channel. The occupied bandwidth for all transmission bandwidth configurations (Resources Blocks) shall be less than the channel bandwidth specified in Table 9.5.1-1.
The occupied bandwidth is defined as a directional requirement. The requirement is verified in beam locked mode with the test metric of OBW (Link=TX beam peak direction, Meas=Link angle).
Table 9.5.1-1: Occupied channel bandwidth
	
	Occupied channel bandwidth / Channel bandwidth

	
	50
MHz
	100
MHz
	200
MHz
	400
MHz

	Channel bandwidth (MHz)
	50

	100
	200
	400



9.5.2	Out of Band Emissions
[bookmark: _Toc21340902][bookmark: _Toc36456558][bookmark: _Toc37322922][bookmark: _Toc37324328][bookmark: _Toc45889851][bookmark: _Toc53173584][bookmark: _Toc29805349][bookmark: _Toc61119966][bookmark: _Toc75273666][bookmark: _Toc52197492][bookmark: _Toc67926028][bookmark: _Toc76510566][bookmark: _Toc36469656][bookmark: _Toc83129723][bookmark: _Toc90591255][bookmark: _Toc98864290][bookmark: _Toc106577439][bookmark: _Toc53173215][bookmark: _Toc99733539][bookmark: _Toc114537190][bookmark: _Toc115257458][bookmark: _Toc61119584][bookmark: _Toc123086778][bookmark: _Toc37254065][bookmark: _Toc52196512][bookmark: _Toc145920117][bookmark: _Toc123088513][bookmark: _Toc138887916][bookmark: _Toc130574920][bookmark: _Toc131767330][bookmark: _Toc124298169]9.5.2.1	General
The Out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a spectrum emission mask and an adjacent channel leakage power ratio. Additional requirements to protect specific bands are also considered.
The requirements in clause 9.5.2.2 only apply when both UL and DL of a VSAT UE are configured for single CC operation, and they are of the same bandwidth.
All out of band emissions for FR2-NTN are TRP.
9.5.2.2	Spectrum emission mask
The spectrum emission mask of the VSAT UE applies to frequencies starting from the  edge of the assigned NR channel bandwidth. 
9.5.2.2.1	General NR spectrum emission mask
The power of any VSAT UE emission shall not exceed the levels specified in Table 9.5.2.2-1 for the specified channel bandwidth. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
Table 9.5.2.2.1-1: General NR spectrum emission mask for NTN-FR2
	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× BW
	0.5 MHz  f_offset < 2× BW + 0.5 MHz
	
	1 MHz

	NOTE 1: 	Prated,UE is TRP for VSAT UE;
NOTE 2: 	Transmission BW is in the unit of MHz;
NOTE 3: 	SE limit 11dBm/1MHz is spurious emission limit specified in spurious emission clause 9.5.3, and is converted from the SE limit requirement defined on 4 kHz to a value defined over 1 MHz;
NOTE 4: 	PSD attenuation as in ITU-R SM.1541-6 [6], Annex 5 OoB domain emission limits for earth stations.



9.5.2.2.2	Additional spectrum emission mask
For bands n511 and n510 the mean power of emissions shall be attenuated below the mean output power of the transmitter (measured in dBm) in accordance with [FCC 25.202].
The power of any VSAT UE emission shall not exceed the levels specified in Table 9.5.2.2.2-1 for the specified channel bandwidth. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
Table 9.5.2.2.2-1: Additional spectrum emission mask
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits
(dBm)

	Measurement bandwidth

	0.002MHz+0.5xBW  f_offset < 1xBW-0.002MHz
	Prated,UE(dBm) - 25 dB
	4 kHz

	0.002MHz+1xBW  f_offset < 2.5xBW-0.002MHz
	Prated,UE(dBm) - 35 dB
	4 kHz

	0.002MHz+2.5xBW  f_offset < 2nd harmonic of the upper frequency edge of the UL operating band in GHz
	-13 dBm
	4 kHz

	NOTE 1: 	Prated,UE is TRP for VSAT UE;
NOTE 2: 	Transmission BW is in the unit of MHz;
NOTE 3: 	Measurement bandwidths as in ITU-R SM.329 [2], s4.1.
NOTE 4: 	Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.
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Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. ACLR requirement is specified for a scenario in which adjacent carrier is another NR channel.
NR Adjacent Channel Leakage power Ratio (NRACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency at nominal channel spacing. The assigned NR channel power and adjacent NR channel power are measured with rectangular filters with measurement bandwidths specified in Table 9.5.2.3-1 for FR2-NTN.
If the measured adjacent channel power is greater than –35 dBm then the NRACLR shall be higher than the value specified in Table 9.5.2.3-1. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
Table 9.5.2.3-1: General requirements for NRACLR for FR2-NTN
	
	Channel bandwidth / NRACLR / Measurement bandwidth

	
	50
MHz
	100
MHz
	200
MHz
	400
MHz

	NRACLR for band n512, n511, n510
	[14] dB
	[14] dB
	[14] dB
	[14] dB

	NR channel measurement bandwidth (MHz)
	47.58 
	95.16 
	190.20 
	380.28 

	Adjacent channel centre frequency offset (MHz)
	+50
/
-50
	+100
/
-100
	+200
/
-200
	+400
/
-400



9.5.3	Spurious Emissions
9.5.3.1	General 
Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions unless otherwise stated. The spurious emission limits are specified in terms of general requirements in line with SM.329 [14] and NR operating band requirement to address UE co-existence. Spurious emissions are measured as TRP.
To improve measurement accuracy, sensitivity and efficiency, 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.
Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than FOOB (MHz) in Table 9.5.3.1-1 starting from the edge of the assigned NR channel bandwidth. The spurious emission limits in Table 9.5.3.1-2 apply for all transmitter band configurations (NRB) and channel bandwidths. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
Table 9.5.3.1-1: Boundary between NR out of band and spurious emission domain
	Channel bandwidth
	50
MHz
	100
MHz
	200
MHz
	400
MHz

	OOB boundary FOOB (MHz)
	100
	200
	400
	800



Table 9.5.3.1-2: Spurious emissions limits
	Frequency Range
	Maximum Level
	Measurement bandwidth

	30 MHz ≤ f ≤ 2nd harmonic of the upper frequency edge of the UL operating band in GHz
	-13 dBm
	4 kHz



9.5.3.2	On-axis spurious requirement
9.5.3.2.1	Applicability
The On-axis spurious requirement is applicable to NTN VSAT operating in band n512. The On-axis spurious emissions are measured as EIRP.
These limits are applicable to the complete NTN VSAT equipment, including cabling between the units.
9.5.3.2.2		“Emissions disabled” and “Carrier-off” states
The requirements specified in table 9.5.3.2.2-1 apply to NTN VSAT in “Emissions disabled” and “Carrier-off” states. They apply outside the transmission bandwidth.

Table 9.5.3.2.2-1: On-axis spurious limits in “Emissions disabled” and “Carrier-off” states
	Frequency range
(GHz)
	EIRP Limit
(dBm)
	Measurement bandwidth
(MHz)

	27.5 – 30.0
	19
	1



9.5.3.2.3		“Carrier-on” state
The requirements specified in tables 9.5.3.2.3-1 and 9.5.3.2.3-2 apply to NTN VSAT in “Carrier-on”. 

The requirement specified in table requirements specified in table 9.5.3.2.3-1 apply outside a bandwidth of 5 times the occupied bandwidth centred on the carrier centre frequency.

The requirement specified in table requirements specified in table 9.5.3.2.3-2 apply inside a bandwidth of 5 times the occupied bandwidth centred on the carrier centre frequency, and outside the transmission bandwidth.

Note: The on-axis spurious radiations, outside the bands 27,5 GHz to 29,1 GHz and 29,5 GHz to 30,0 GHz, are
indirectly limited by subclause 9.5.3.2.3. Consequently no specification is needed.
 
Table 9.5.5.2.2.3-1: On-axis spurious limits in “Carrier-on” state - outside
	Frequency range
(GHz)
	EIRP Limit
(dBm)
	Measurement bandwidth
(MHz)

	27.5 – 30.0
	44 - K (Note)
	1

	Note: 	K = 0 if only one NTN VSAT transmits at any one time on a given carrier frequency, see 4.2.2.2.1 in [15] if not.



Table 9.5.5.2.2.3-2: On-axis spurious limits in “Carrier-on” state - inside
	Frequency range
(GHz)
	EIRP Limit
(dBm)
	Measurement bandwidth
(MHz)

	27.5 – 30.0
	58 - K (Note)
	1

	Note: 	K = 0 if only one NTN VSAT transmits at any one time on a given carrier frequency, see 4.2.2.2.1 in [15] if not.



9.5.3.3	Off-axis spurious requirement
9.5.3.3.1	Applicability
The Off-axis spurious requirement is applicable to NTN VSAT operating in band n512. The Off-axis spurious emissions are measured as EIRP.
These limits are applicable to the complete NTN VSAT equipment, including cabling between the units.
9.5.3.3.2		General
The requirements specified in table 9.5.3.3.2-1 apply to NTN VSAT at 10 meters distance from the NTN VSAT.
Table 9.5.3.3.2-1: Radiated field strength limits at 10m from the NTN VSAT
	Frequency range
(MHz)
	EIRP Limit
(dBμV/m)
	Measurement bandwidth
(kHz)

	30 – 230
	30
	120

	230 – 1000
	37
	120



9.5.3.3.3		“Emissions disabled” state
The requirements specified in table 9.5.3.3.3-1 apply to NTN VSAT in “Emissions disabled” state for all off-axis angles greater than 7° or greater than the minimum elevation angle supported, whichever is lower.

Table 9.5.3.3.3-1: Off-axis spurious limits in “Emissions disabled” state
	Frequency range
(GHz)
	EIRP Limit
(dBm)
	Measurement bandwidth
(kHz)

	1.0 – 2.0
	-48
	100

	2.0 – 10.7
	-42
	100

	10.7 – 21.2
	-36
	100

	21.2 – 60.0
	-30
	100



9.5.3.3.4	“Carrier-on” and “Carrier-off” states
The requirements specified in table 9.5.3.3.4-1 apply to NTN VSAT in “Carrier-on” and “Carrier-off” states for all off-axis angles greater than 7° or greater than the minimum elevation angle supported, whichever is lower.

Table 9.5.3.3.4-1: Off-axis spurious limits in “Carrier-on” and “Carrier-off” states
	Frequency range
(GHz)
	EIRP Limit
(dBm)
	Measurement bandwidth
(MHz)

	1.00 – 3.40
	-41
	0.1

	3.40 – 10.70
	-35
	0.1

	10.70 – 21.20
	-29
	0.1

	21.20 – 27.35
	-23
	0.1

	27.35 – 27.50
	-5 (note 1)
	1

	
	-23 (note 2)
	0.1

	27.50 – 29.35
	-5 (note 1)
	1

	
	-23 (note 2)
	0.1

	29.35 – 29.50
	-5
	1

	30.00 – 30.15
	-5
	1

	30.15 – 60.00
	-23
	0.1

	Note 1: For mobile VSAT transmitting in the frequency range 29.5 – 30.0 GHz
Note 2: For mobile VSAT transmitting in the frequency range 27.5 – 29.5 GHz



9.6	Antenna point accuracy
9.6.1	Minimum requirement for Mobile VSAT
	
	
	

	
	
	

	
	
	

	
	
	


The applicant shall declare the peak pointing accuracy () and the associated statistical basis.
The antenna shall maintain the declared peak pointing accuracy (), such that the off-axis EIRP emission density pattern projected onto the geostationary arc remains within the mask specified in clauses 9.2.2.2 and 9.2.2.3 when shifted by an angle of ±(°), taking into account the following factors [EN 303 978]:
the worst case operational environmental conditions;
maximum ESOMP dynamics; and
the range of latitude, longitude and altitude relative to the satellite orbital position.
For linearly polarized ESOMPs, the following specification is required. The applicant shall declare the on-axis cross polarization isolation of the ESOMP [EN 303 978]: 
The polarization angle shall be continuously adjustable within the operational range as declared by the applicant. 
It shall be possible to fix the transmit antenna polarization angle with an accuracy of at least 1°. 
When linear polarization is used for both transmission and reception, the angle between the receive and corresponding transmit polarization planes shall not deviate by more than 1° from the nominal value declared by the applicant. 
For circularly polarized ESOMPs, the applicant shall declare the voltage axial ratio.
9.6.2	Minimum requirement for Fixed VSAT
	
	
	

	
	
	

	
	
	

	
	
	


The minimum requirements are defined in terms of a) pointing stability, b) pointing accuracy capability and c) polarization angle alignment capability for linear polarization, as follows:
a) Pointing stability: Under the condition of 100 km/h maximum wind speed, with gusts of 130 km/h lasting 3 seconds, the installation shall not show any sign of permanent distortion and shall not need repointing after the application of the wind load.
b) Pointing accuracy capability: The applicant shall declare the usage area in terms of the range of latitude and longitude relative to the satellite orbital position where the alignments specified below are possible. Two sets of specifications are further defined:
· Specification 1: Main beam pointing accuracy. The antenna sub-system alignment facilities shall enable the main beam axis to be adjusted and fixed with a pointing accuracy (δφ) of either: 
· 1) 0,1º; or 
· 2) a greater value declared by the applicant, subject to the following restrictions: 
· the pointing accuracy (δφ) shall not exceed 30 % of the antenna transmit main beam half power beamwidth; 
· the off-axis e.i.r.p. emission density pattern remains within the mask specified in clause 9.2.2.3 when shifted by an angle of ±(δφ - 0,1º).
· Specification 2: Alignment with the geostationary satellite orbit. For antennas with asymmetric main beam, the antenna shall be capable of having the plane defined by the antenna main beam axis and its major axis aligned with the tangent to the geostationary orbit in accordance with the method declared by the applicant. 
c) Polarization angle alignment capability for linear polarization. Following conditions will apply:
-	The polarization angle shall be continuously adjustable within the operational range as declared by the applicant. 
-	It shall be possible to fix the transmit antenna polarization angle with an accuracy of at least 1°. 
-	When linear polarization is used for both transmission and reception, the angle between the receive and corresponding transmit polarization planes shall not deviate by more than 1° from the nominal value declared by the applicant.

10	Radiated receiver characteristics 
10.1	General
Unless otherwise stated, the receiver characteristics are specified over the air (OTA) at the RIB for Ka bands fixed and mobile VSAT. The reference effective isotropic sensitivity (EIS), wanted signals and interference is defined assuming a 0 dBi reference antenna located at the center of the quiet zone.
[bookmark: _Toc21339486][bookmark: _Toc29804703]10.2	Polarization characteristics
The minimum requirements on the receiver characteristics apply under one polarization.

[bookmark: _Toc21339487][bookmark: _Toc29804704]10.3	OTA reference sensitivity level
[bookmark: _Toc29804705][bookmark: _Toc21339488]10.3.1	General
The OTA REFSENS requirement is a directional requirement and is intended to ensure the minimum OTA reference sensitivity level at the centre of the quiet zone in the RX beam peak direction. The OTA reference sensitivity power level EISREFSENS is the minimum mean power received over the air at the RIB, at which the throughput shall meet or exceed the requirements for a specified reference measurement channel.
10.3.2	Minimum requirement for mobile VSAT
The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as [specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity specified in Table 10.3.2-1]. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link Angle).
Table 10.3.2-1: OTA reference sensitivity requirement for mobile VSAT
	Operating band
	VSAT channel bandwidth (MHz)
	UL/DL RB allocation
	OTA reference sensitivity level, EISREFSENS
(dBm)

	n512, n511
	50, 100, 200, 400
	Full RB allocation NRB as specified in clause 5.3.2
	EISREFSENS_50MHz + 10log10(NRB x SCS x 12 / factor)
(NOTE 1)

	NOTE 1:	The “factor” represents the normalized factor to scale EIS for different (Channel bandwidth, SCS) configurations. The value of factor is 66 RBs x 60 kHz SCS x 12, i.e. 47520 kHz.



For Mobile VSAT communication with GSO, EISREFSENS_50MHz is [-126.8] dBm.
10.3.3	Minimum requirement for fixed VSAT
The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as [specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity specified in Table 10.3.3-1]. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link Angle).
Table 10.3.3-1: OTA reference sensitivity requirement for fixed VSAT
	Operating band
	VSAT channel bandwidth (MHz)
	UL/DL RB allocation
	OTA reference sensitivity level, EISREFSENS
(dBm)

	n512, n511, n510
	50, 100, 200, 400
	Full RB allocation NRB as specified in clause 5.3.2
	EISREFSENS_50MHz + 10log10(NRB x SCS x 12 / factor)
(NOTE 1)

	NOTE 1:	The “factor” represents the normalized factor to scale EIS for different (Channel bandwidth, SCS) configurations. The value of factor is 66 RBs x 60 kHz SCS x 12, i.e. 47520 kHz.



For fixed VSAT communication with GSO and LEO, EISREFSENS_50MHz is [-126.8] dBm.
For fixed VSAT communication with LEO only, EISREFSENS_50MHz is [-115.6] dBm.
[bookmark: _Toc21339490][bookmark: _Toc29804707]
	
	
	

	
	
	

	
	
	





	
	
	

	
	
	

	
	
	


[bookmark: _Toc29804719][bookmark: _Toc21339502]10.4	Maximum input level
10.4.1	General 
The maximum input level is defined as the maximum mean power, for which the throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.
The maximum input level is defined as a directional requirement. The requirement is verified in beam locked mode in the direction where peak gain is achieved.
10.4.2	Minimum requirement for Mobile VSAT 
For mobile VSAT, the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annex A (with one sided dynamic OCNG Pattern for the DL-signal as described in Annex A.x.x.x) with parameters specified in Table 10.4.2-1. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link angle).
Table 10.4.2-1: Maximum input level 
	Rx Parameter
	Units
	Channel bandwidth

	
	
	50
MHz
	100
MHz
	200
MHz
	400
MHz

	Power in transmission bandwidth configuration
	dBm
	-[TBD](NOTE 2)

	NOTE 1:	The transmitter shall be set to [4 dB] below the PUMAX,f,c as defined in clause 9.2.3, with uplink configuration specified in Table 10.3-x.
NOTE 2:	Reference measurement channel is specified in Annex A.3.3.2: [QPSK, R=1/3] variant with one sided dynamic OCNG Pattern as described in Annex A.



10.4.3	Minimum requirement for Fixed VSAT 
For fixed VSAT, the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annex A (with one sided dynamic OCNG Pattern for the DL-signal as described in Annex A.x.x.x) with parameters specified in Table 10.4.3.-1. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link angle).
Table 10.4.3-1: Maximum input level 
	Rx Parameter
	Units
	Channel bandwidth

	
	
	50
MHz
	100
MHz
	200
MHz
	400
MHz

	Power in transmission bandwidth configuration
	dBm
	-[TBD](NOTE 2)

	NOTE 1:	The transmitter shall be set to [4 dB] below the PUMAX,f,c as defined in clause 9.2.3, with uplink configuration specified in Table 10.3-x.
NOTE 2:	Reference measurement channel is specified in Annex A.3.3.2: [QPSK, R=1/3] variant with one sided dynamic OCNG Pattern as described in Annex A.



[bookmark: _Toc21339505][bookmark: _Toc29804722]10.5	Adjacent channel selectivity
10.5.1	Minimum requirement for Mobile VSAT 

10.5.2	Minimum requirement for Fixed VSAT 

[bookmark: _Toc29804725][bookmark: _Toc21339508]10.6	Blocking characteristics
10.6.1	General 
The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occurs.
The requirement applies at the RIB when the AoA of the incident wave of the wanted signal and the interfering signal are both from the direction where peak gain is achieved.
The wanted and interfering signals apply to all supported polarizations, under the assumption of polarization match.
10.6.2	Minimum requirement for Mobile VSAT 
In-band blocking is a measure of a receiver's ability to receive a NR signal at its assigned channel frequency in the presence of an interferer at a given frequency offset from the centre frequency of the assigned channel.
For mobile VSAT, the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern for the DL-signal as described in Annex A.5.2.1). The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link angle).
Table 10.6.2-1: In band blocking requirements
	Rx parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB


	BWInterferer
	MHz
	50
	100
	200
	400

	PInterferer
for bands n512, n511
	dBm
	REFSENS + [TBD] dB
	REFSENS + [TBD] dB
	REFSENS + [TBD] dB
	REFSENS + [TBD] dB

	FInterferer (offset)
	MHz
	≤ -100 & ≥ 100
NOTE 5
	≤ -200 & ≥ 200
NOTE 5
	≤ -400 & ≥ 400
NOTE 5
	≤ -800 & ≥ 800
NOTE 5

	FInterferer
	MHz
	FDL_low + 25
to 
FDL_high - 25
	FDL_low + 50
to 
FDL_high - 50
	FDL_low + 100
to 
FDL_high - 100
	FDL_low + 200
to 
FDL_high - 200

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.3.2 with one sided dynamic OCNG Pattern as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE2:	The REFSENS power level is specified in Clause 10.3.2, which are applicable according to different VSAT types.
NOTE 3:	The wanted signal consists of the reference measurement channel specified in Annex A.3.3.2 with one sided dynamic OCNG pattern as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE 4:	 Void
NOTE 5:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted (CEIL(|FInterferer(offset)|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 6:	FInterferer range values for unwanted modulated interfering signals are interferer center frequencies.
NOTE 7:	The transmitter shall be set to [4 dB] below the PUMAX,f,c as defined in clause 9.2.3, with uplink configuration specified in Table 10.3.2.1-2.



10.6.3	Minimum requirement for Fixed VSAT 
In-band blocking is a measure of a receiver's ability to receive a NR signal at its assigned channel frequency in the presence of an interferer at a given frequency offset from the centre frequency of the assigned channel.
For fixed VSAT, the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1). The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link angle).
Table 10.6.3-1: In band blocking requirements
	Rx parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB


	BWInterferer
	MHz
	50
	100
	200
	400

	PInterferer
for bands n512, n511, n510
	dBm
	REFSENS + [TBD] dB
	REFSENS + [TBD] dB
	REFSENS + [TBD] dB
	REFSENS + [TBD] dB

	FInterferer (offset)
	MHz
	≤ -100 & ≥ 100
NOTE 5
	≤ -200 & ≥ 200
NOTE 5
	≤ -400 & ≥ 400
NOTE 5
	≤ -800 & ≥ 800
NOTE 5

	FInterferer
	MHz
	FDL_low + 25
to 
FDL_high - 25
	FDL_low + 50
to 
FDL_high - 50
	FDL_low + 100
to 
FDL_high - 100
	FDL_low + 200
to 
FDL_high - 200

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.3.2 with one sided dynamic OCNG Pattern as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE2:	The REFSENS power level is specified in Clause 10.3.2, which are applicable according to different VSAT types.
NOTE 3:	The wanted signal consists of the reference measurement channel specified in Annex A.3.3.2 with one sided dynamic OCNG pattern as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE 4:	 Void
NOTE 5:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted (CEIL(|FInterferer(offset)|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 6:	FInterferer range values for unwanted modulated interfering signals are interferer center frequencies.
NOTE 7:	The transmitter shall be set to [4 dB] below the PUMAX,f,c as defined in clause 9.2.3, with uplink configuration specified in Table 10.3.2.1-2.



[bookmark: _Toc29804735][bookmark: _Toc21339518]10.7	Spurious emissions
The requirement is not applicable in this version of the specification.
<End of Change 5>

<Start of Change 6>
[bookmark: _Toc104122559][bookmark: _Toc138885159][bookmark: _Toc137372773][bookmark: _Toc124256683][bookmark: _Toc145690662][bookmark: _Toc131734996][bookmark: _Toc97562325][bookmark: _Toc104206717][bookmark: _Toc123057990][bookmark: _Toc104205510][bookmark: _Toc106127608][bookmark: _Toc104503677]Annex A (normative):
Measurement channels
…
[bookmark: _Toc107477306][bookmark: _Toc45892972][bookmark: _Toc107233420][bookmark: _Toc106737653][bookmark: _Toc37084309][bookmark: _Toc76653148][bookmark: _Toc138885165][bookmark: _Toc40209671][bookmark: _Toc91440911][bookmark: _Toc83742421][bookmark: _Toc107420008][bookmark: _Toc131735002][bookmark: _Toc67918361][bookmark: _Toc29808503][bookmark: _Toc21338395][bookmark: _Toc107235038][bookmark: _Toc76652310][bookmark: _Toc76572443][bookmark: _Toc76298431][bookmark: _Toc137372779][bookmark: _Toc61121165][bookmark: _Toc37083967][bookmark: _Toc98849701][bookmark: _Toc37068422][bookmark: _Toc53176837][bookmark: _Toc106543555][bookmark: _Toc145690668][bookmark: _Toc123057996][bookmark: _Toc40210013][bookmark: _Toc124256689]A.3.2	Reference measurement channels for PDSCH performance requirements
For PDSCH reference channels if more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
[bookmark: _Toc107235039][bookmark: _Toc123057997][bookmark: _Toc45892973][bookmark: _Toc124256690][bookmark: _Toc29808504][bookmark: _Toc37068423][bookmark: _Toc137372780][bookmark: _Toc40209672][bookmark: _Toc37084310][bookmark: _Toc98849702][bookmark: _Toc61121166][bookmark: _Toc83742422][bookmark: _Toc53176838][bookmark: _Toc67918362][bookmark: _Toc76572444][bookmark: _Toc76653149][bookmark: _Toc76652311][bookmark: _Toc138885166][bookmark: _Toc76298432][bookmark: _Toc106543556][bookmark: _Toc107477307][bookmark: _Toc107420009][bookmark: _Toc21338396][bookmark: _Toc40210014][bookmark: _Toc91440912][bookmark: _Toc131735003][bookmark: _Toc37083968][bookmark: _Toc106737654][bookmark: _Toc145690669][bookmark: _Toc107233421]A.3.2.1	FDD
[bookmark: _Toc67918363][bookmark: _Toc29808505][bookmark: _Toc61121167][bookmark: _Toc91440913][bookmark: _Toc40210015][bookmark: _Toc37068424][bookmark: _Toc124256691][bookmark: _Toc76652312][bookmark: _Toc53176839][bookmark: _Toc137372781][bookmark: _Toc131735004][bookmark: _Toc83742423][bookmark: _Toc76298433][bookmark: _Toc21338397][bookmark: _Toc145690670][bookmark: _Toc40209673][bookmark: _Toc107233422][bookmark: _Toc123057998][bookmark: _Toc76572445][bookmark: _Toc76653150][bookmark: _Toc107420010][bookmark: _Toc45892974][bookmark: _Toc138885167][bookmark: _Toc98849703][bookmark: _Toc106543557][bookmark: _Toc107477308][bookmark: _Toc37083969][bookmark: _Toc106737655][bookmark: _Toc37084311][bookmark: _Toc107235040]A.3.2.1.1	Reference measurement channels for SCS 15 kHz FR1
Table A.3.2.1.1-1: PDSCH Reference Channel for FDD (QPSK)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.1-1.1 FDD
	
	
	
	

	Channel bandwidth
	MHz
	10
	
	
	
	

	Subcarrier spacing
	kHz
	15
	
	
	
	

	Number of allocated resource blocks
	PRBs
	52
	
	
	
	

	Number of consecutive PDSCH symbols
	
	12
	
	
	
	

	Allocated slots per 2 frames
	Slots
	19
	
	
	
	

	MCS table
	
	64QAM
	
	
	
	

	MCS index
	
	4
	
	
	
	

	Modulation
	
	QPSK
	
	
	
	

	Target Coding Rate
	
	0.30
	
	
	
	

	Number of MIMO layers
	
	1
	
	
	
	

	Number of DMRS REs
	
	18
	
	
	
	

	Overhead for TBS determination
	
	0
	
	
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	
	
	
	

	  For Slots i = 1,…, 19
	Bits
	3904
	
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	
	
	
	

	  For Slots i = 1,…, 19
	Bits
	24
	
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slot i = 0
	CBs
	N/A
	
	
	
	

	  For Slots i = 1,…, 19
	CBs
	1
	
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	
	
	
	

	  For Slots i = 10, 11
	Bits
	12480
	
	
	
	

	  For Slots i =1,…, 9, 12, …, 19
	Bits
	13104
	
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	3.709
	
	
	
	

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames



Table A.3.2.1.1-2: PDSCH Reference Channel for FDD (16QAM)
	Parameter
	Unit
	Value
	

	Reference channel
	
	R.PDSCH.1-2.1 FDD
	
	
	
	
	

	Channel bandwidth
	MHz
	10
	
	
	
	
	

	Subcarrier spacing
	kHz
	15
	
	
	
	
	

	Number of allocated resource blocks
	PRBs
	52
	
	
	
	
	

	Number of consecutive PDSCH symbols
	
	12
	
	
	
	
	

	Allocated slots per 2 frames
	Slots
	19
	
	
	
	
	

	MCS table
	
	64QAM
	
	
	
	
	

	MCS index
	
	13
	
	
	
	
	

	Modulation
	
	16QAM
	
	
	
	
	

	Target Coding Rate
	
	0.48
	
	
	
	
	

	Number of MIMO layers
	
	1
	
	
	
	
	

	Number of DMRS REs
	
	12
	
	
	
	
	

	Overhead for TBS determination
	
	0
	
	
	
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	
	
	
	
	

	  For Slots i = 1,…, 19
	Bits
	13064
	
	
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	
	
	
	
	

	  For Slots i = 1,…, 19
	Bits
	24
	
	
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	
	

	  For Slot i = 0
	CBs
	N/A
	
	
	
	
	

	  For Slots i = 1,…, 19
	CBs
	2
	
	
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	
	
	
	
	

	  For Slots i = 10, 11
	Bits
	26208
	
	
	
	
	

	  For Slots i = 1,…, 9, 12, …, 19
	Bits
	27456
	
	
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	12.411
	
	
	
	
	

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames



A.3.2.1.2	Reference measurement channels for SCS 60 kHz FR2-NTN

[
Table A.3.2.1.2-1: PDSCH Reference Channel for FDD (QPSK)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	50
	100
	200

	
Subcarrier spacing configuration 
	
	2
	2
	2

	Allocated resource blocks
	
	66
	132
	264

	Subcarriers per resource block
	
	12
	12
	12

	Allocated slots per Frame (NOTE 7)
	
	23 /24
	23 / 24
	23 / 24

	MCS index
	
	4
	4
	4

	Modulation
	
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,79} (NOTE 5)
	Bits
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,79} (NOTE 6)
	Bits
	4224
	8456
	16896

	Transport block CRC
	Bits
	24
	24
	24

	LDPC base graph
	
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,79} (NOTE 5)
	CBs
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,79} (NOTE 6)
	CBs
	1
	2
	3

	Binary Channel Bits Per Slot
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,79} (NOTE 5)
	Bits
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,79} (NOTE 6)
	Bits
	14256
	28512
	57024

	Max. Throughput averaged over 1 frame (NOTE 8)
	Mbps
	TBD
	TBD
	TBD

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3:	SS/PBCH block is transmitted in slot 0 with periodicity 20 ms
NOTE 4:	Slot i is slot index per 2 frames
NOTE 5:	When this DL RMC used together with the UL RMC for the transmitter requirements requiring at least one sub frame (1ms) for the measurement period, Slot i, if mod(i, 8) = {3,4,5,6,7} for i from {0,…,79} together with the TDD UL-DL configuration specified in A2.3.
NOTE 6:	When this DL RMC used together with the UL RMC for the transmitter requirements requiring at least one sub frame (1ms) for the measurement period, Slot i, if mod(i, 8) = {0,1,2} for i from {0,…,79} together with the TDD UL-DL configuration specified in A2.3.
NOTE 7:	First number corresponds to the number slots allocated in the first frame of the RMC; second number corresponds to the number slots allocated in the second frame of the RMC.
NOTE 8:	Throughput is averaged over 2nd frame of RMC.




Table A.3.2.1.2-2: PDSCH Reference Channel for FDD (16/64QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	50
	100
	200

	
Subcarrier spacing configuration 
	
	2
	2
	2

	Allocated resource blocks
	
	66
	132
	264

	Subcarriers per resource block
	
	12
	12
	12

	Allocated slots per Frame (NOTE 6)
	
	23 / 24
	23 / 24
	23 / 24

	MCS index
	
	
	
	

	Modulation
	
	
	
	

	Target Coding Rate
	
	
	
	

	Maximum number of HARQ transmissions
	
	
	
	

	Information Bit Payload per Slot
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,79}
	Bits
	
	
	

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,79}
	Bits
	
	
	

	Transport block CRC
	Bits
	
	
	

	LDPC base graph
	
	
	
	

	Number of Code Blocks per Slot
	
	
	
	

	For Slot i, if mod(i, 10) = {0,1,2} for i from {1,…,79}
	CBs
	
	
	

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,79}
	CBs
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,79}
	Bits
	
	
	

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,79}
	Bits
	
	
	

	Max. Throughput averaged over 1 frame (NOTE 7)
	Mbps
	
	
	

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3:	SS/PBCH block is transmitted in slot 0 with periodicity 20 ms
NOTE 4:	Slot i is slot index per 2 frames
NOTE 5:	PTRS is configured on symbols containing PDSCH with 1 port, per 2PRB in frequency domain, per symbol in time domain. Overhead for TBS calculation is assumed to be 6.
NOTE 6:	First number corresponds to the number slots allocated in the first frame of the RMC; second number corresponds to the number slots allocated in the second frame of the RMC.
NOTE 7:	Throughput is averaged over 2nd frame of RMC


]

A.3.2.1.3	Reference measurement channels for SCS 120 kHz FR2-NTN
[Table A.3.2.1.3-1: PDSCH Reference Channel for FDD (QPSK)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	50
	100
	200
	400

	
Subcarrier spacing configuration 
	
	3
	3
	3
	3

	Allocated resource blocks
	
	32
	66
	132
	264

	Subcarriers per resource block
	
	12
	12
	12
	12

	Allocated slots per Frame (NOTE 7)
	
	47 / 48
	47 / 48
	47 / 48
	47 / 48

	MCS index
	
	4
	4
	4
	4

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159} (NOTE 5)
	Bits
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,159} (NOTE 6)
	Bits
	2088
	4224
	8456
	16896

	Transport block CRC
	Bits
	16
	24
	24
	24

	LDPC base graph
	
	2
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159} (NOTE 5)
	CBs
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,159} (NOTE 6)
	CBs
	1
	1
	2
	3

	Binary Channel Bits Per Slot
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159} (NOTE 5)
	Bits
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,159} (NOTE 6)
	Bits
	6912
	14256
	28512
	57024

	Max. Throughput averaged over 1 frame (NOTE 8)
	Mbps
	TBD
	TBD
	TBD
	TBD

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3:	SS/PBCH block is transmitted in slot 0 with periodicity 20 ms
NOTE 4:	Slot i is slot index per 2 frames
NOTE 5:	When this DL RMC used together with the UL RMC for the transmitter requirements requiring at least one sub frame (1ms) for the measurement period, Slot i, if mod(i, 16) = {7,…,15} for i from {0,…,159} together with the TDD UL-DL configuration specified in A2.3.
NOTE 6:	When this DL RMC used together with the UL RMC for the transmitter requirements requiring at least one sub frame (1ms) for the measurement period, Slot i, if mod(i, 16) = {0,…,6} for i from {0,…,159} together with the TDD UL-DL configuration specified in A2.3.
NOTE 7:	First number corresponds to the number slots allocated in the first frame of the RMC; second number corresponds to the number slots allocated in the second frame of the RMC.
NOTE 8:	Throughput is averaged over 2nd frame of RMC.



Table A.3.2.1.3-2: PDSCH Reference Channel for FDD (16/64QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	50
	100
	200
	400

	
Subcarrier spacing configuration 
	
	3
	3
	3
	3

	Allocated resource blocks
	
	32
	66
	132
	264

	Subcarriers per resource block
	
	12
	12
	12
	12

	Allocated slots per Frame (NOTE 6)
	
	
	
	
	

	MCS index
	
	
	
	
	

	Modulation
	
	
	
	
	

	Target Coding Rate
	
	
	
	
	

	Maximum number of HARQ transmissions
	
	
	
	
	

	Information Bit Payload per Slot
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159}
	Bits
	
	
	
	

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,159}
	Bits
	
	
	
	

	Transport block CRC
	Bits
	
	
	
	

	LDPC base graph
	
	
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159}
	CBs
	
	
	
	

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,159}
	CBs
	
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159}
	Bits
	
	
	
	

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,159}
	Bits
	
	
	
	

	Max. Throughput averaged over 1 frame (NOTE 7)
	Mbps
	
	
	
	

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3:	SS/PBCH block is transmitted in slot 0 of each frame
NOTE 4:	Slot i is slot index per frame
NOTE 5:	PTRS is configured on symbols containing PDSCH with 1 port, per 2PRB in frequency domain, per symbol in time domain. Overhead for TBS calculation is assumed to be 6.
NOTE 6:	First number corresponds to the number slots allocated in the first frame of the RMC; second number corresponds to the number slots allocated in the second frame of the RMC.
NOTE 7:	Throughput is averaged over 2nd frame of RMC.


]

<End of Change 6>

<Start of Change 7>
Annex	D Antenna modelling for NTN VSAT
[To be updated]
<End of Change 7>
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