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<< Start of Change>>
[bookmark: _Toc176775215][bookmark: _Toc187243810]6	Conducted transmitter characteristics
[bookmark: _Toc97562281][bookmark: _Toc104205459][bookmark: _Toc176775216][bookmark: _Toc145690594][bookmark: _Toc131734928][bookmark: _Toc161753849][bookmark: _Toc138885091][bookmark: _Toc104206666][bookmark: _Toc171551494][bookmark: _Toc155382142][bookmark: _Toc137372705][bookmark: _Toc187243811][bookmark: _Toc163202043][bookmark: _Toc161754470][bookmark: _Toc104122508][bookmark: _Toc123057922][bookmark: _Toc169888305][bookmark: _Toc124256615][bookmark: _Toc104503626][bookmark: _Toc106127557]6.1	General
Unless otherwise stated, the transmitter characteristics for satellite access UEs are specified at the antenna connector of the UE with a single or multiple transmit antenna(s). For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed. Handheld power class 3 UE is assumed in Release 17 for satellite access.
All requirements in this section are applicable to devices supporting GSO and/or NGSO satellites.
[bookmark: _Toc104206667][bookmark: _Toc161754471][bookmark: _Toc169888306][bookmark: _Toc124256616][bookmark: _Toc97562282][bookmark: _Toc137372706][bookmark: _Toc155382143][bookmark: _Toc131734929][bookmark: _Toc104205460][bookmark: _Toc163202044][bookmark: _Toc104122509][bookmark: _Toc106127558][bookmark: _Toc161753850][bookmark: _Toc138885092][bookmark: _Toc187243812][bookmark: _Toc171551495][bookmark: _Toc145690595][bookmark: _Toc176775217][bookmark: _Toc123057923][bookmark: _Toc104503627]6.2	Transmitter power
[bookmark: _Toc169888307][bookmark: _Toc131734930][bookmark: _Toc104206668][bookmark: _Toc137372707][bookmark: _Toc104503628][bookmark: _Toc106127559][bookmark: _Toc163202045][bookmark: _Toc176775218][bookmark: _Toc145690596][bookmark: _Toc155382144][bookmark: _Toc171551496][bookmark: _Toc97562283][bookmark: _Toc124256617][bookmark: _Toc161753851][bookmark: _Toc161754472][bookmark: _Toc104205461][bookmark: _Toc138885093][bookmark: _Toc104122510][bookmark: _Toc123057924][bookmark: _Toc187243813]6.2.1	UE maximum output power
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth of NR carrier unless otherwise stated. The period of measurement shall be at least one sub frame (1ms).
Table 6.2.1-1: UE Power Class
	NR satellite band
	Class 3 (dBm)
	Tolerance (dB)

	n256
	23
	±2

	n255
	23
	±2

	n254
	23
	±2

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 2:	Power class 3 is default power class unless otherwise stated



The UE shall meet the following additional requirements for maximum mean transmission power density specified in Table 6.2.1-2 when NS is signaled and when the configured channel overlaps with any portion of the specified frequency range.  
Table 6.2.1-2: Additional requirements for transmit power density
	NR Band
	NS value
	Channel bandwidth (MHz)
	Frequency range (MHz)
	Maximum power density

	n254
	NS_04N
	3, 5
	1610 - 1618.25
	27dBm/4kHz (mean)
15dBm/4kHz (peak limit)

	
	NS_05N
	3, 5
	1618.25 - 1626.5
	

	
	
	10, 15
	1610 – 1626.5
	



[bookmark: _Toc138885094][bookmark: _Toc169888308][bookmark: _Toc104503629][bookmark: _Toc155382145][bookmark: _Toc161753852][bookmark: _Toc104205462][bookmark: _Toc171551497][bookmark: _Toc163202046][bookmark: _Toc124256618][bookmark: _Toc97562284][bookmark: _Toc104206669][bookmark: _Toc145690597][bookmark: _Toc176775219][bookmark: _Toc123057925][bookmark: _Toc104122511][bookmark: _Toc137372708][bookmark: _Toc187243814][bookmark: _Toc106127560][bookmark: _Toc131734931][bookmark: _Toc161754473]6.2.2	UE maximum output power reduction 
UE is allowed to reduce the maximum output power due to higher order modulations and transmit bandwidth configurations. For UE power class 3, the allowed maximum power reduction (MPR) is defined as Table 6.2.2-1 in 3GPP TS 38.101-1[5] clause 6.2.2.
[bookmark: _Toc145690598][bookmark: _Toc137372709][bookmark: _Toc131734932][bookmark: _Toc104503630][bookmark: _Toc163202047][bookmark: _Toc161754474][bookmark: _Toc138885095][bookmark: _Toc104205463][bookmark: _Toc97562285][bookmark: _Toc104122512][bookmark: _Toc187243815][bookmark: _Toc123057926][bookmark: _Toc124256619][bookmark: _Toc176775220][bookmark: _Toc161753853][bookmark: _Toc171551498][bookmark: _Toc106127561][bookmark: _Toc104206670][bookmark: _Toc169888309][bookmark: _Toc155382146]6.2.3	UE additional maximum output power reduction
[bookmark: _Toc106127562][bookmark: _Toc61367397][bookmark: _Toc76509166][bookmark: _Toc131734933][bookmark: _Toc45888752][bookmark: _Toc187243816][bookmark: _Toc84413584][bookmark: _Toc104205464][bookmark: _Toc171551499][bookmark: _Toc104206671][bookmark: _Toc61372780][bookmark: _Toc176775221][bookmark: _Toc104122513][bookmark: _Toc68230721][bookmark: _Toc97562286][bookmark: _Toc104503631][bookmark: _Toc137372710][bookmark: _Toc45888153][bookmark: _Toc123057927][bookmark: _Toc163202048][bookmark: _Toc161753854][bookmark: _Toc69084134][bookmark: _Toc155382147][bookmark: _Toc145690599][bookmark: _Toc83580466][bookmark: _Toc161754475][bookmark: _Toc76718156][bookmark: _Toc75467144][bookmark: _Toc124256620][bookmark: _Toc84404975][bookmark: _Toc169888310][bookmark: _Toc138885096]6.2.3.1	General
Additional emission requirements can be signalled by the network. Each additional emission requirement is associated with a unique network signalling (NS) value indicated in RRC signalling by an NR frequency band number of the applicable 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 satellite band number of the applicable operating band, the IE field freqBandIndicatorNR and an associated value of additionalSpectrumEmission in the relevant RRC information elements [8].
To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in Table 6.2.1-1. Unless stated otherwise, the total reduction to UE maximum output power is max(MPR, A-MPR) where MPR is defined in clause 6.2.2. Outer and inner allocation notation used in clause 6.2.3 is defined in 3GPP TS 38.101-1 [5] clause 6.2.2. In absence of modulation and waveform types the A-MPR applies to all modulation and waveform types.
Table 6.2.3.1-1 specifies the additional requirements with their associated network signalling values and the allowed A-MPR and applicable operating band(s) for each NS value. The mapping of NR satellite band numbers and values of the additionalSpectrumEmission to network signalling labels is specified in Table 6.2.3.1-1A.
[bookmark: _Hlk516051685]Table 6.2.3.1-1: Additional maximum power reduction (A-MPR)
	Network signalling label
	Requirements (clause)
	NR satellite Band
	Channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	NS_01
	
	Table 5.2.2-1
(NOTE 3)
	3, 5, 10, 15, 20
	Table 5.3.2-1
	N/A

	NS_24N
	6.5.3.3.5 6.5.3.3.13 in 3GPP TS 38.101-1 [5]
	n256
	3, 5, 10, 15, 20
	Table 6.2.3.15-1 in 3GPP TS 38.101-1 [5]
	Clause 6.2.3.5 6.2.3.15 in 3GPP TS 38.101-1 [5]2

	NS_02N
	6.5.3.3.2
	n255
	3, 5, 10, 15, 20
	
	N/A

	NS_100
	6.5.2.4.2 in 3GPP TS 38.101-1 [5]
	n2561
	
	
	Table
6.2.3.1-2 in 3GPP TS 38.101-1 [5]

	NS_03N
	6.5.3.3.3
	n254
	3, 5, 10, 15
	
	Clause 6.2.3.2

	NS_04N
	6.5.2.3.1
6.5.3.3.4
	n254
	3, 5
	
	Clause 6.2.3.3

	NS_05N
	6.5.2.3.2
6.5.3.3.4
	n254
	3, 5, 10, 15
	
	Clause 6.2.3.4

	NOTE 1:	This NS can be signalled for NR satellite bands that have UTRA services deployed.
NOTE 2:	A-MPR for the upper 5 MHz of the band is not specified, and therefore shall be used as a guard band.
NOTE 3:	The NS_01 label with the field additionalPmax [8] absent is default for all NR satellite bands.




Table 6.2.3.1-1A: Mapping of network signalling label
	NR satellite band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	n256
	NS_01
	NS_24N
	NS_100
	
	
	
	
	

	n255
	NS_01
	NS_02N
	
	
	
	
	
	

	n254
	NS_01
	NS_03N
	NS_04N
	NS_05N
	
	
	
	

	NOTE:	additionalSpectrumEmission corresponds to an information element of the same name defined in clause 6.3.2 of 3GPP TS 38.331 [8].



[bookmark: _Toc161754476][bookmark: _Toc171551500][bookmark: _Toc163202049][bookmark: _Toc161753855][bookmark: _Toc169888311][bookmark: _Toc187243817][bookmark: _Toc176775222][bookmark: _Toc155382148]6.2.3.2	A-MPR for NS_03N
Table 6.2.3.2-1: A-MPR regions for NS_03N
	Channel BW
	Carrier Center Frequency
	RB_start*12*SCS (MHz)
	LCRB*12*SCS (MHz)
	A-MPR

	3MHz
	1611.5 <= fc < 1613
	>= 0
	>= 2.16
	A7

	5MHz
	1612.5 <= fc < 1613.9
	<= 0.36
	<= 0.36
	A1

	
	
	
	>= 2.88
	A2

	
	1613.9 <= fc < 1615.7
	
	>= 3.24
	A3

	10MHz
	1615 <= fc < 1620.1
	<= 1.8
	<= 5.04
	A4

	
	
	<= 1.8
	> 5.04
	A5

	
	
	> 7.2 
	> 0
	A6

	
	
	> 1.8
	>= 2.88
	A2

	
	1620.1 <= fc < 1621.5
	
	<= 6.48
	A6

	
	
	<= 0.36
	<= 0.36
	A1

	
	fc = 1621.5
	
	>= 7.2
	A1

	15MHz
	all
	<= 3.6
	<= 5.04
	A4

	
	
	<= 3.6
	> 5.04
	A5

	
	
	> 10.44
	
	A6

	
	
	> 3.6
	>= 4.32
	A2



Table 6.2.3.2-2: A-MPR for NS_03N
	[bookmark: _Toc155382149]
	Modulation
	A1
	A2
	A3
	A4
	A5
	A6
	A7

	DFT-s-OFDM
	Pi/2 BPSK
	2.5
	3.0
	1.0
	4.0
	6.5
	1.5
	2.0

	
	QPSK
	2.5
	4.0
	2.5
	6.0
	7.0
	2.0
	3.5

	
	16QAM
	3.0
	4.5
	3.0
	6.5
	7.5
	2.5
	4.0

	
	64QAM
	3.5
	5
	3.5
	7
	8
	3
	4.5

	CP-OFDM
	QPSK
	3.5
	6.0
	4.0
	8.0
	10.0
	4.0
	4.5

	
	16QAM
	3.5
	6.0
	4.0
	8.0
	10.0
	4.0
	4.5

	
	64QAM
	3.5
	6.0
	4.0
	8.0
	10.0
	4.0
	4.5



[bookmark: _Toc187243818][bookmark: _Toc163202050][bookmark: _Toc176775223][bookmark: _Toc161753856][bookmark: _Toc161754477][bookmark: _Toc169888312][bookmark: _Toc171551501]6.2.3.3	A-MPR for NS_04N
Table 6.2.3.3-1: A-MPR regions for NS_04N
	Channel BW
	Carrier Center Frequency
	RB_start*12*SCS (MHz)
	LCRB*12*SCS (MHz)
	A-MPR

	3MHz
	1611.5 <= fc < 1613
	>= 0
	>= 2.16
	A4

	5MHz
	1612.5 <= fc < 1613.9
	<= 0.36
	<= 0.36
	A1

	
	
	
	>= 2.88
	A2

	
	1613.9 <= fc < 1615.7
	
	>= 3.24
	A3



Table 6.2.3.3-2: A-MPR for NS_04N
	[bookmark: _Toc155382150]
	Modulation
	A1
	A2
	A3
	A4

	DFT-s-OFDM
	Pi/2 BPSK
	2.5
	3.0
	1.0
	2.0

	
	QPSK
	2.5
	4.0
	2.5
	3.5

	
	16QAM
	3.0
	4.5
	3.0
	4.0

	
	64QAM
	3.5
	5
	3.5
	4.5

	CP-OFDM
	QPSK
	3.5
	6.0
	4.0
	4.5

	
	16QAM
	3.5
	6.0
	4.0
	4.5

	
	64QAM
	3.5
	6.0
	4.0
	4.5



[bookmark: _Toc161753857][bookmark: _Toc187243819][bookmark: _Toc161754478][bookmark: _Toc169888313][bookmark: _Toc171551502][bookmark: _Toc163202051][bookmark: _Toc176775224]6.2.3.4	A-MPR for NS_05N
Table 6.2.3.4-1: A-MPR regions for NS_05N
	Channel BW
	Carrier Center Frequency
	RB_start*12*SCS (MHz)
	LCRB*12*SCS (MHz)
	A-MPR

	3MHz
	1623.4 < fc <= 1625
	>= 0
	>= 2.52
	A7

	
	
	<= 0.36
	<=0.36
	A7

	
	
	>= 2.34
	<=0.36
	A7

	5MHz
	1622.4 < fc <= 1624
	>= 3.6
	> 0
	A3

	
	
	
	>= 2.88
	A1

	10MHz
	1615 <= fc < 1620.1
	<= 1.8
	<= 5.04
	A4

	
	
	<= 1.8
	> 5.04
	A5

	
	
	> 7.2 
	> 0
	A6

	
	
	> 1.8
	>= 2.88
	A2

	
	1620.1 <= fc <= 1621.5
	
	<= 7.2
	A6

	
	
	<= 0.36
	<= 0.36
	A1

	
	
	> 7.2
	> 0
	A6

	15MHz
	all
	<= 3.6
	<= 5.04
	A4

	
	
	<= 3.6
	> 5.04
	A5

	
	
	> 10.44
	
	A6

	
	
	> 3.6
	>= 4.32
	A2



Table 6.2.3.4-2: A-MPR for NS_05N
	[bookmark: _Toc104122514][bookmark: _Toc104503632][bookmark: _Toc138885097][bookmark: _Toc104206672][bookmark: _Toc104205465][bookmark: _Toc137372711][bookmark: _Toc97562287][bookmark: _Toc123057928][bookmark: _Toc124256621][bookmark: _Toc131734934][bookmark: _Toc145690600][bookmark: _Toc155382151][bookmark: _Toc106127563]
	Modulation
	A1
	A2
	A3
	A4
	A5
	A6
	A7

	DFT-s-OFDM
	Pi/2 BPSK
	1.5
	5.0
	1.5
	6.5
	6.5
	2.0
	1.0

	
	QPSK
	1.5
	5.0
	1.5
	6.5
	7.0
	2.5
	1.5

	
	16QAM
	2.0
	5.5
	2.0
	7.0
	7.5
	3.0
	2.0

	
	64QAM
	2.5
	6
	2.5
	7.5
	8
	3.5
	2.5

	CP-OFDM
	QPSK
	3.0
	6.5
	
	8.0
	10.0
	4.5
	

	
	16QAM
	3.0
	6.5
	
	8.0
	10.0
	4.5
	

	
	64QAM
	3.0
	6.5
	
	8.0
	10.0
	4.5
	



6.2.3.5	A-MPR for NS_24N
Table 6.2.3.5-1: A-MPR for NS_24N
	Channel Bandwidth, MHz
	Carrier Centre Frequency, Fc, MHz
	Region A
	Region B
	Region C

	
	
	RBend*12*SCS
MHz
	LCRB*12*SCS
MHz
	A-MPR
	RBend*12*SCS
MHz
	LCRB*12*SCS
MHz
	A-MPR
	RBend*12*SCS
MHz
	LCRB*12*SCS
MHz
	A-MPR

	3MHz
	TBD
	
	
	
	
	
	
	
	
	

	5MHz
	1987.5 < Fc ≤ 1992.5
	
	>3.24
	A7
	
	
	
	
	
	

	5MHz
	1992.5 < Fc ≤ 1997.5
	
	>3.24
	A4
	
	
	
	
	
	

	5MHz
	1997.5 < Fc ≤ 2002.5
	
	>1.98
	A1
	>3.6
	>1.08 ≤1.98
	A2
	≤3.6
	≤1.98
	A3

	
	
	
	
	
	
	≤1.08
	A6
	
	
	

	10MHz
	1975 < Fc ≤ 1985
	>5.4
	
	A4
	
	
	
	
	
	

	10MHz
	1985 < Fc ≤ 1995
	
	>4.32
	A1
	≥7.2
	>1.08 ≤4.32
	A2
	<7.2
	≤4.32
	A3

	
	
	
	
	
	
	≤1.08
	A6
	
	
	

	10MHz
	1995 < Fc ≤ 2000
	≥5.76
	
	A5
	<3.06
	
	A5
	≥3.06
<5.76
	>1.44
	A6

	15MHz
	1972.5 < Fc ≤ 1987.5
	
	>6.84
	A1
	≥10.8
	>1.08 ≤6.84
	A2
	<10.8
	≤6.84
	A3

	
	
	
	
	
	
	≤1.08
	A6
	
	
	

	15MHz
	1987.5 < Fc ≤ 1997.5
	≥8.64
	
	A5
	<3.78
	
	A5
	≥3.78
<8.64
	>1.44
	A6

	20MHz
	1970 < Fc ≤ 1990
	≥12.96
	
	A5
	<4.68
	
	A5
	≥4.68
<12.96
	>2.16
	A6

	20MHz
	1990 < Fc ≤ 1995
	≥11.52
	
	A5
	<5.58
	
	A5
	≥5.58
<11.52
	>1.44
	A6

	NOTE 1:	The A-MPR values are listed in Table 6.2.3.15-2.
NOTE 2:	For any undefined region, MPR applies



Table 6.2.3.15-2: A-MPR for modulation and waveform type
	Modulation/Waveform
	A1
	A2
	A3
	A4
	A5
	A6
	A7

	
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer
	Outer/Inner
	Outer/Inner
	Outer

	DFT-s-OFDM PI/2 BPSK
	≤ 11
	≤ 5
	≤ 4
	≤ 8.5
	≤ 18
	≤ 10
	≤ 3.5

	DFT-s-OFDM QPSK
	≤ 11
	≤ 5
	≤ 4
	≤ 8.5
	≤ 18
	≤ 10
	≤ 3.5

	DFT-s-OFDM 16 QAM
	≤ 11
	≤ 5
	≤ 4
	≤ 8.5
	≤ 18
	≤ 10
	≤ 3.5

	DFT-s-OFDM 64 QAM
	≤ 11
	≤ 5
	≤ 4
	≤ 8.5
	≤ 19
	≤ 10
	≤ 3.5

	CP-OFDM QPSK
	≤ 13
	≤ 6.5
	≤ 4
	≤ 8.5
	≤ 19
	≤ 12
	≤ 5.5

	CP-OFDM 16 QAM
	≤ 13
	≤ 6.5
	≤ 4
	≤ 8.5
	≤ 19
	≤ 12
	≤ 5.5

	CP-OFDM 64 QAM
	≤ 13
	≤ 6.5
	≤ 4
	≤ 8.5
	≤ 19
	≤ 12
	≤ 5.5

	NOTE 1:	The backoff applied is max(MPR, A-MPR) where MPR is defined in Table 6.2.2-1
NOTE 2:	Outer and inner allocations are defined in clause 6.2.2



[bookmark: _Toc163202052][bookmark: _Toc169888314][bookmark: _Toc171551503][bookmark: _Toc187243820][bookmark: _Toc161754479][bookmark: _Toc176775225][bookmark: _Toc161753858]6.2.4	Configured transmitted power
The requirements for configured transmitted power defined in subclause 6.2.4 of 3GPP TS 38.101-1 [5] clause 6.2.4 shall apply to NTN satellite UE.
<<End of Change>>

