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<<Start of Change for TS 38.101-5>>
[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][bookmark: _Toc169888386][bookmark: _Toc171551575]9.2.1.0	General
The NTN VSAT classes are specified based on the assumptions of certain NTN VSAT types with specific device architectures including antenna beam steering types. The requirements are specified for different NTN VSAT types. And for the hybrid beam steering capable NTN 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 NTN VSAT type it declared. The NTN VSAT types can be found in Table 9.2.1.0-1 below.
Table 9.2.1.0-1: The definitions Assumptions of NTN VSAT Types
	NTN VSAT class
	NTN VSAT type
	Type description

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

	
	22
	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.

	
	52
	Mobile VSAT communicating with GSO with electronic steering antenna.

	NOTE 1:	The NTN VSAT types are assuming NTN VSAT has only one antenna beam towards one satellite at a given time in this release.
NOTE 2: 	NTN VSATUE may need power reduction for meetingto comply with OFF-axis EIRP requirement defined in clause 9.2.2. Value is implementation dependentThere is no requirement for the potential power reduction.



<<Next of Change>>
[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][bookmark: _Toc161753951][bookmark: _Toc161754572][bookmark: _Toc163202145][bookmark: _Toc169888402][bookmark: _Toc171551591]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]-36dBm/MHz 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.

<<Next of Change>>
[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][bookmark: _Toc161753956][bookmark: _Toc161754577][bookmark: _Toc163202150][bookmark: _Toc169888407][bookmark: _Toc171551596]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.
[image: ]
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 9.3.3.67.7.4-2
[image: ]
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.
[image: ]
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-NTN
[image: ]
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-NTN



<<Next of Change>>
[bookmark: _Toc161753970][bookmark: _Toc161754591][bookmark: _Toc163202164][bookmark: _Toc169888420][bookmark: _Toc171551609]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][bookmark: _Toc169888421][bookmark: _Toc171551610]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 sub-clause 9.5.2.2 only apply when both UL and DL of an NTN VSAT are configured for single CC operation, and they are of the same bandwidth.
All out of band emissions for FR2-NTN are specified as 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][bookmark: _Toc169888422][bookmark: _Toc171551611]9.5.2.2	Spectrum emission mask
[bookmark: _Toc161753973][bookmark: _Toc161754594][bookmark: _Toc163202167][bookmark: _Toc169888423][bookmark: _Toc171551612]9.5.2.2.1	General NR spectrum emission mask
The power of any NTN VSAT emission shall not exceed the Basic limitslevels 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). Where:
-	f is the separation between the Transmission BW channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.
-	f_offset is the separation between the channel edge frequency and the centre of the measuring filter.
[bookmark: _Toc161753974][bookmark: _Toc161754595][bookmark: _Toc163202168]Table 9.5.2.2.1-1: General NR spectrum emission mask for NTN-FR2-NTN
	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: 	TRPrated is the declared rated output power lower than or equal to TRPmax specified in sub-clause 9.2.1;
NOTE 2: 	Transmission BW is in the unit of MHz;
NOTE 3: 	The 11dBm/1MHz value corresponds to the spurious emission limit specified in spurious emission sub-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: _Toc169888424][bookmark: _Toc171551613]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 emission shall not exceed the Basic limitslevels 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). Where: f_offset is the separation between the channel edge frequency and the centre of the measuring filter.
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
	TRPrated(dBm) - 25 dB
	4 kHz

	0.002MHz+1xBW  f_offset < 2.5xBW-0.002MHz
	TRPrated(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: 		TRPrated is the declared rated output power lower than or equal to TRPmax specified in sub-clause 9.2.1;
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.



<<Next of Change>>
[bookmark: _Toc169888450][bookmark: _Toc171551639]9.7.1	General
Additional regional requirements can be signalled by the network. Each group of additional regional requirements is associated with a unique network signalling (NS) value indicated in RRC signalling by an NR NTN frequency band number of the applicable FR2-NTN operating band and an associated value in the field additionalSpectrumEmission. Throughout this specification, the notion of indication or signalling of an NS value refers to the corresponding indication of an NR frequency band number of the applicable operating band, the IE field freqBandIndicatorNR and an associated value of additionalSpectrumEmission in the relevant RRC information elements [8].
Table 9.7.1-1 specifies the additional regional requirements with their associated network signalling values, the applicable satellite orbit scenario(s) and applicable FR2-NTN operating band(s) for each NS value. The mapping of NR frequency band numbers and values of the additionalSpectrumEmission to network signalling labels is specified in Table 9.7.1-2.
Table 9.7.1-1: Additional regional requirements indicated by Network Signalling label
	Network Signalling label
	Requirements (clause)
	Applicable Satellite orbit scenario
	NR satellite Band
	Channel bandwidth (MHz)

	NS_200N
	
	GSO and LEO
	Table 5.2.3-1
	50, 100, 200, 400

	NS_201N
	Clause 9.2.2.3
Clause 9.5.3.2
Clause 9.5.3.3
Clause 9.6.1.1
Clause 9.6.1.2
Clause 10.8
	GSO
	n512
	50, 100, 200, 400

	NS_202N
	Clause 9.5.3.2
Clause 9.5.3.3
Clause 9.6.1.1
	LEO
	n512
	50, 100, 200, 400



Table 9.7.1-2: Mapping of network signalling label
	NR satellite band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	n512
	NS_200N
	NS_201N
	NS_202N
	
	
	
	
	Reserved

	n511
	NS_200N
	Reserved

	n510
	NS_200N
	Reserved

	NOTE 1: 	additionalSpectrumEmission corresponds to an information element of the same name defined in clause 6.3.2 of 3GPP TS 38.331 [8].
NOTE 2: 	For band n511 and n510, only NS_200N can be used to map.




<<End of Change>>
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