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Background
This contribution provides the TP for UE RF TR 38.xxx according to the approved R4-1708821 [1]. The change from R4-1708821 is that all of the brackets of the channel bandwidth were removed according the approved WF of UE channel bandwidth [2].
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5.3
Output power dynamics
5.3.x
Minimum output power

5.3.x.1 Current LTE requirement

Current LTE singe carrier requirement is defined as the same output level as shown in the following table which is copied from TS36.101.

Table 6.3.2.1-1: Minimum output power
	
	Channel bandwidth / Minimum output power / Measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Minimum output power
	-40 dBm

	Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz


For the CA requirement, the following is the current definition.

For inter-band carrier aggregation with uplink assigned to two E-UTRA bands and intra-band contiguous and non-contiguous carrier aggregation, the minimum controlled output power of the UE is defined as the transmit power of the UE per component carrier, i.e., the power in the channel bandwidth of each component carrier for all transmit bandwidth configurations (resource blocks), when the power on both component carriers are set to a minimum value.
And each carrier requirement is defined as the single carrier requirement, i.e. -40 dBm.

For the minimum output power, it should be noted that -30 dBm is the minimum output power that can support 256QAM modulation.
Table 6.5.2.1.1-2: Parameters for Error Vector Magnitude

	Parameter
	Unit
	Level

	UE Output Power
	dBm
	( -40

	UE Output Power for 256 QAM
	dBm
	( -30

	Operating conditions
	
	Normal conditions


5.3.x.2 NR requirement

For the NR requirement, there could be two approach being considered. The first is that all of the CBW reuses the same level requirement as LTE. The second is that the CBW enlarge can be treated as the LTE CA then the minimum output power can be defined as the same PSD with LTE 20MHz.

The first approach tightens the UE implementation if UL SNR is considered. If 100MHz reuses 20MHz absolute level, i.e. -40 dBm for QPSK, 16QAM, 64QAM modulation and -30 dBm for 256QAM modulation, the SNR decreases 7 dB which is a large improvement request to the link design. When LTE UL256QAM was discussed, the link budget was very tough that 7 dB improvement is a big challenge.

According to current TS 36.101 arrangement, the UL 256QAM challenge was not reflected in the minimum output power section but in the EVM clause. Therefore, the same approach was used in the requirement. The following requirements were agreed for NR minimum output power.
Table 5.3.x.2-1: NR minimum output power
	
	Channel bandwidth / Minimum output power / Measurement bandwidth

	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40MHz
	50MHz
	60MHz
	80MHz
	100MHz

	Minimum output power (dBm)
	-40
	-39
	-37
	-36
	-35.2
	-34
	-33

	Measurement bandwidth
	See Transmission bandwidth configuration defined in 4.2


Table 5.3.x.2-2: Parameters for Error Vector Magnitude
	Parameters
	Channel bandwidth / Minimum output power / Measurement bandwidth

	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40MHz
	50MHz
	60MHz
	80MHz
	100MHz

	UE output power (dBm)
	( -40
	( -39
	( -37
	( -36
	( -35.2
	( -34
	( -33

	UE output power for UL 256QAM (dBm)
	( -30
	( -29
	( -27
	( -26
	( -25.2
	( -24
	( -23
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