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[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]<Start of the change>
[bookmark: _Toc161753928][bookmark: _Toc161754549][bookmark: _Toc163202122]9.2	Transmitter power
[bookmark: _Toc161753929][bookmark: _Toc161754550][bookmark: _Toc163202123]9.2.1	UENTN VSAT maximum output power
[bookmark: _Toc21340759][bookmark: _Toc29805206][bookmark: _Toc36456415][bookmark: _Toc36469513][bookmark: _Toc37253922][bookmark: _Toc37322779][bookmark: _Toc37324185][bookmark: _Toc45889708][bookmark: _Toc52196363][bookmark: _Toc52197343][bookmark: _Toc53173066][bookmark: _Toc53173435][bookmark: _Toc61119424][bookmark: _Toc61119806][bookmark: _Toc67925852][bookmark: _Toc75273490][bookmark: _Toc76510390][bookmark: _Toc83129543][bookmark: _Toc90591076][bookmark: _Toc98864098][bookmark: _Toc99733347][bookmark: _Toc106577238][bookmark: _Toc114536989][bookmark: _Toc115257257][bookmark: _Toc161753930][bookmark: _Toc161754551][bookmark: _Toc163202124]9.2.1.0	General
The UENTN VSAT classes are specified based on the assumptions of certain UENTN VSAT types with specific device architectures including antenna beam steering types. The requirements are specified for different UENTN VSAT types. And for the the hybrid beam steering capable UENTN VSAT, 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 UENTN VSAT type it declared. The UENTN VSAT types can be found in Table 9.2.1.0-1 below.
Table 9.2.1.0-1: Assumptions of UENTN VSAT Types
	UENTN VSAT class
	UENTN VSAT 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 UENTN VSAT types are assuming UENTN VSAT 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.



[bookmark: _Toc161753931][bookmark: _Toc161754552][bookmark: _Toc163202125]9.2.1.1	Minimum requirements for Fixed VSAT
The following requirements define the maximum output power radiated by the UE Fixed VSAT 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[Spherical coverage grid], Meas=Link angle).
[Note:	FFS on VSAT spherical coverage grid definition.]
Table 9.2.1.1-1: UE mMinimum 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 TRP and EIRP are found in Table 9.2.1.1-2 below.
Table 9.2.1.1-2: UE mMaximum output power limits for Fixed VSAT
	Operating band
	Max EIRP (dBm)

	n512, n511, n510
	76.2


	Operating band
	UE Type
	TRPMAX (dBm)
	EIRPmax (dBm)

	n512, n511, n510
	1
	35
	76.2

	
	2, 3
	TBD
	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.
[bookmark: _Toc21340760][bookmark: _Toc29805207][bookmark: _Toc36456416][bookmark: _Toc36469514][bookmark: _Toc37253923][bookmark: _Toc37322780][bookmark: _Toc37324186][bookmark: _Toc45889709][bookmark: _Toc52196364][bookmark: _Toc52197344][bookmark: _Toc53173067][bookmark: _Toc53173436][bookmark: _Toc61119425][bookmark: _Toc61119807][bookmark: _Toc67925853][bookmark: _Toc75273491][bookmark: _Toc76510391][bookmark: _Toc83129544][bookmark: _Toc90591077][bookmark: _Toc98864099][bookmark: _Toc99733348][bookmark: _Toc106577239][bookmark: _Toc114536990][bookmark: _Toc115257258][bookmark: _Toc161753932][bookmark: _Toc161754553][bookmark: _Toc163202126]9.2.1.2	Minimum requirements for Mobile VSAT
The following requirements define the maximum output power radiated by the UEMobile VSAT 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[Spherical coverage grid], Meas=Link angle).
Table 9.2.1.2-1: UE mMinimum 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 TRP and EIRP are found in Table 9.2.1.2-2 below.
Table 9.2.1.2-2: UE mMaximum output power limits for Mobile VSAT
	Operating band
	Max EIRP (dBm)

	n512, n511
	76.2


	Operating band
	UE Type
	TRPMAX (dBm)
	EIRPmax (dBm)

	n512, n511, n510
	4
	35
	76.2

	
	5
	TBD
	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.
[bookmark: _Toc161753933][bookmark: _Toc161754554][bookmark: _Toc163202127]9.2.2	Off-axis EIRP emission density limit
[bookmark: _Toc161753934][bookmark: _Toc161754555][bookmark: _Toc163202128]9.2.2.1	General
The Off-axis EIRP density envelope is applicable within the band to NTN VSATFR2-NTN UE transmitting to a SAN.
[bookmark: _Toc161753935][bookmark: _Toc161754556][bookmark: _Toc163202129]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 fixedNTN 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 NTN 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 UEVSAT 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 mobileNTN 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



[bookmark: _Toc161753936][bookmark: _Toc161754557][bookmark: _Toc163202130]9.2.2.3	Minimum requirement for band n512
[bookmark: _Toc161753937][bookmark: _Toc161754558][bookmark: _Toc163202131]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 Fixed VSAT type 1 or 2.	Comment by Dominique Everaere: Only for GSO
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) – K  
	40

	7° ≤ θ ≤ 9.2°
	28– K  
	40

	9.2° ≤ θ ≤ 48°
	52 – 25log(θ) – K  
	40

	48° < θ ≤ 180°
	20– K  
	40

	Note:	K=10log(N) with N the number of terminals simultaneously transmitting at the same EIRP on a given carrier frequency in the same measurement bandwidth. K = 0 if only one Fixed VSAT transmits at any one time on a given carrier frequency. See sub-clause 4.2.4.2 in [18]. The manufacturer shall declare the value N.



For cross-polarized transmissions, the requirements specified in table 9.2.2.3.1-2 apply to fixed 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) – K
	40

	7° ≤ θ ≤ 9.2°
	18– K
	40

	Note: 	K=10log(N) with N the number of terminals simultaneously transmitting at the same EIRP on a given carrier frequency in the same measurement bandwidth. K = 0 if only one Fixed VSAT transmits at any one time on a given carrier frequency. See sub-clause 4.2.4.2 in [18]. ]. The manufacturer shall declare the value N.




[bookmark: _Toc161753938][bookmark: _Toc161754559][bookmark: _Toc163202132]9.2.2.3.2	Mobile VSAT
For co-polarized transmissions, the requirements specified in table 9.2.2.3.2-1 apply to mMobile 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) – K
	40

	7° ≤ θ ≤ 9.2°
	28– K
	40

	9.2° ≤ θ ≤ 48°
	52 – 25log(θ) – K
	40

	48° < θ ≤ 180°
	20– K
	40

	Note: 	K=10log(N) with N the number of terminals simultaneously transmitting at the same EIRP on a given carrier frequency in the same measurement bandwidth. K = 0 if only one Mobile VSAT transmits at any one time on a given carrier frequency. See sub-clause 4.2.2.2.1 in [17]. ]. The manufacturer shall declare the value N.



Mobile VSAT with low elevation angles may exceed the limits specified in Table 9.2.2.3.2-1 by the amount specified in Table 9.2.2.3.2-2
Table 9.2.2.3.2-2: Off-axis EIRP density limits for co-polarized transmissions 

	Elevation angle to Satellite (ε)
	Increase in EIRP density (dB)

	ε < 5o
	2.5

	5o  < ε < 30o
	3 – 0.1 * ε



For cross-polarized transmissions, the requirements specified in table 9.2.2.3.2-2 3 apply to mMobile VSAT.
Table 9.2.2.3.2-23: 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) – K
	40

	7° ≤ θ ≤ 9.2°
	18– K
	40

	Note: 	K=10log(N) with N the number of terminals simultaneously transmitting at the same EIRP on a given carrier frequency in the same measurement bandwidth. K = 0 if only one Mobile VSAT transmits at any one time on a given carrier frequency. See sub-clause 4.2.2.2.1 in [17].  The manufacturer shall declare the value N.



[bookmark: _Toc161753939][bookmark: _Toc161754560][bookmark: _Toc163202133]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.




<End of the change>



<Start of the change>
9.5	Output RF spectrum emissions
[bookmark: _Toc161753969][bookmark: _Toc161754590][bookmark: _Toc163202163]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


[bookmark: _Toc161753970][bookmark: _Toc161754591][bookmark: _Toc163202164]
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][bookmark: _Toc161753971][bookmark: _Toc161754592][bookmark: _Toc163202165]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 NTN 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.
The spectrum emission mask of the NTN VSAT applies to frequencies starting from the  edge of the assigned NR channel bandwidth. 
[bookmark: _Toc161753972][bookmark: _Toc161754593][bookmark: _Toc163202166]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. 
[bookmark: _Toc161753973][bookmark: _Toc161754594][bookmark: _Toc163202167]9.5.2.2.1	General NR spectrum emission mask
The power of any NTN 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 the VSAT maximum TRP declared by manufacturer  with Prated,UE< TRPmax is TRP for VSAT UE (specified in clause 9.2.1);
NOTE 2: 	Transmission BW is in the unit of MHz;
NOTE 3: 	SE limitThe 11dBm/1MHz is value corresponds to the 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.



[bookmark: _Toc161753974][bookmark: _Toc161754595][bookmark: _Toc163202168]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 NTN 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 Prated,UE(dBm) - 25 dB
	4 kHz

	0.002MHz+1xBW  f_offset < 2.5xBW-0.002MHz
	Prated,UE 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 the VSAT maximum TRP declared by manufacturer  with Prated,UE< TRPmax (specified in clause 9.2.1)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 [16], s4.1.
NOTE 4: 	Upper frequency as in ITU-R SM.329 [16], s2.5 table 1.



[bookmark: _Toc161753981][bookmark: _Toc161754602][bookmark: _Toc163202175]<End of the change>


<Start of the change>
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 frequency range 27,5 GHz to 29,1 GHz and 29,5 GHz to 30,0 GHz, are indirectly limited by subclause 9.5.3.3.
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)
	NTN VSAT type
	EIRP Limit
(dBm)
	Measurement bandwidth
(MHz)

	27.5 – 30.0
	4, 5
	44 - K (Note)
	1

	
	1, 2, 3
	4 - K (Note)
	1

	Note: 	K=10log(N) with N the number of terminals simultaneously transmitting at the same EIRP on a given carrier frequency in the same measurement bandwidth. K = 0 if only one NTN VSAT transmits at any one time on a given carrier frequency. See sub-clause 4.2.2.2.1 in [17] for mobile Mobile VSAT or sub-clause 4.2.4.2 in [18] for fixed Fixed VSAT. The manufacturer shall declare the value N.



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

	27.5 – 30.0
	4, 5
	58 - K (Note)
	1

	
	1, 2, 3
	48 - K (Note)
	1

	Note: 	K=10log(N) with N the number of terminals simultaneously transmitting at the same EIRP on a given carrier frequency in the same measurement bandwidth. K = 0 if only one NTN VSAT transmits at any one time on a given carrier frequency., sSee sub-clause 4.2.2.2.1 in [175] if notfor Mobile VSAT or sub-clause 4.2.4.2 in [19] for Fixed VSAT. The manufacturer shall declare the value N.




<End of the change>

