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1. Introduction
During last RAN4#84bis meeting held in Dubrovnik output power dynamics were discussed. Way forward on BS output power dynamics for frequency range 1 (FR1) is summarized in [1].
In this contribution, we further discuss output power dynamics and give our proposals on this issue. 
2. Discussion
Discussion on the NR BS output power dynamics are limited to the following requirements based on [2][3]:

· RE power dynamic range

· Total output power dynamic range
In way forward [1] following was agreed:

· RE power dynamic range
· FFS on whether to reuse E-UTRA RE power dynamic range requirement (conducted) for FR1 NR.
· Total power dynamic range
· Total power dynamic range requirement will be calculated take the following assumption into consideration
· CBW<=20MHz, using 1RB as minimum resource allocation
· CBW>20MHz, FFS on the minimum resource allocation
· The FR1 OTA power dynamics requirement will reuse the finally agreed conducted requirements
2.1 RE power control dynamic range
In E-UTRA 36.104 specification the RE power control dynamic range is the difference between the power of an RE and the average RE power for a BS at maximum output power for a specified reference condition.
Following minimum requirements exist for RE power control dynamic range in E-UTRA TS 36.104:
Table 1. E-UTRA BS RE power control dynamic range

	Modulation scheme used on the RE
	RE power control dynamic range (dB)

	
	 (down)
	 (up)

	QPSK (PDCCH)
	-6
	+4

	QPSK (PDSCH)
	-6
	+3

	16QAM (PDSCH)
	-3
	+3

	64QAM (PDSCH)
	0
	0

	256QAM (PDSCH)
	0
	0

	NOTE 1: 
The output power per carrier shall always be less or equal to the maximum output power of the base station.


In the test specification for E-UTRA TS 36.104 there is no specific test or test requirements which are defined for RE Power control dynamic range. The Error Vector Magnitude test, provides sufficient test coverage for this requirement.
For NR frequency range 1 it is proposed to reuse the same approach as for E-UTRA, thus for NR BS frequency range 1 RE power control dynamic range it is proposed to reuse E-UTRA requirements. 
Proposal 1: For NR BS frequency range 1, it is proposed to reuse E-UTRA requirements for RE power control dynamic range.
2.2 Total output power dynamic range
The total power dynamic range is the difference between the maximum and the minimum transmit power of an OFDM symbol for a specified reference condition. The upper limit of the dynamic range is the OFDM symbol power for a BS at maximum output power. The lower limit of the dynamic range is the OFDM symbol power for a BS when one resource block is transmitted. This definition from E-UTRA specification can be reuse for NR as well.
For E-UTRA the downlink (DL) total power dynamic range for each carrier shall be larger than or equal to the level in Table 2. 
Table 2. E-UTRA BS total power dynamic range

	E-UTRA

channel bandwidth (MHz)
	Total power dynamic range (dB)

	1.4
	7.7

	3
	11.7

	5
	13.9

	10
	16.9

	15
	18.7

	20
	20


In WF [1] it was agreed that NR BS total power dynamic range requirement will be calculated taking into account 1RB as minimum resource allocation for CBW <= 20 MHz. When it comes to CBW > 20 MHz, we propose to use 1 RB as the minimum resource allocation as well. 
Proposal 2. For CBW > 20 MHz 1 RB should be used as the minimum resource allocation. 
The difference compered to E-UTRA is that NR BS will support difference numerologies. In table 3 NR BS spectrum utilization is presented according to latest RAN4 agreement in [4].
Table 3. NR BS spectrum utilization for FR1 [4]
	SCS [kHz]
	5MHz
	10MHz
	15MHz
	20 MHz
	25 MHz
	40 MHz
	50MHz
	60 MHz
	80 MHz
	100 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	216
	270
	N.A
	N.A
	N.A

	30
	11
	24
	38
	51
	65
	106
	133
	162
	217
	273

	60
	N.A
	11
	18
	24
	31
	51
	65
	79
	107
	135


Based on NR BS spectrum utilization total output power dynamic range table is determined in table 4.
Table 4. Total power dynamic range for NR BS FR1
	SCS [kHz]
	5MHz
	10MHz
	15MHz
	20 MHz
	25 MHz
	40 MHz
	50MHz
	60 MHz
	80 MHz
	100 MHz

	
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB

	15
	13.9
	17.1
	18.9
	20.2
	21.2
	23.3
	24.3
	N.A
	N.A
	N.A

	30
	10.4
	13.8
	15.7
	17
	18.1
	20.2
	21.2
	22
	23.3
	24.3

	60
	N.A
	10.4
	12.5
	13.8
	14.9
	17
	18.1
	18.9
	20.2
	21.3


Proposal 3. It is proposed to adopt total power dynamic range for NR BS FR1 as presented in table 4.
3. Conclusion

In this contribution, we discussed output power dynamics for frequency range 1 (FR1). We have made following proposals:
Proposal 1: For NR BS frequency range 1, it is proposed to reuse E-UTRA requirements for RE power control dynamic range.
Proposal 2. For CBW > 20 MHz 1 RB should be used as the minimum resource allocation.
Proposal 3. It is proposed to adopt total power dynamic range for NR BS FR1 as presented in table 4.
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