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1. Introduction
In the previous RAN4 meetings, there is no much discussion on this output power dynamic range requirement for NR BS which has already been captured in the latest TR38.803, therefore in this contribution, we want to share some initial considerations how this requirement should be defined for both range1 and range2.
2. Discussion  
General consensus reached during the SI phase was illustrated in the following table, where for the range 1-C, it was proposed to reuse the existing requirement as much as possible, and for the range1-O and range2-O, whether this requirement is needed or not should be further discussed.
Table1. Summary of output power dynamic range requirement in TR 38.803
	Output power dynamics
	1-C-N
	FFS
	· If the same dynamic range can be reused for below 6GHz.

	
	1-C-A
	FFS
	· Same as Range 1-C-N

	
	1-O
	FFS
	· (Dynamic range value for above 6GHz if needed) [Note 1]

· If the same dynamic range can be reused for below 6GHz.

· (Whether this requirement is needed or can be excluded for above 6GHz.) [Note 1]

	
	2
	FFS
	· Dynamic range value if needed
· Whether this requirement is needed or can be excluded.
· Study what are needed parameters to decide required dynamic range.


Before deciding whether NR BS can reuse the legacy E-UTRA requirement in the range1-C, it’s beneficial to check whether the same principle could be reused for defining this requirement. Therefore in the following section, we will share some background information of how these requirement is defined for E-UTRA system in the past and whether this could also be applicable for NR BS.
2.1 RE power control dynamic range requirement: 

For RE power control dynamic range requirement of E-UTRA system, the highest boundary of each modulation scheme is restricted by the UEM mask, ACLR as shown in the following Figure1. In addition, for QPSK modulation scheme considering the EVM and UEM mask requirement, it was justified that +6dB power boosting is also feasible for in-band & guard band NB-IoT to enhance the performance in the extreme coverage. The lowest boundary of each modulation scheme is mainly restricted by the EVM requirement as shown in Figure2. Therefore this general approach could also be used for defining NB BS requirement.
Proposal 1: for NR BS requirement, the highest boundary of each modulation scheme is restricted by UEM mask, ACLR and EVM requirement; the lowest boundary of each modulation scheme is restricted by the EVM requirement. Other factors are not precluded for evaluating this requirement. 
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Figure1. 4 dB higher power on channel edge vs flat power allocation [1]

[image: image2.emf]0

2

4

6

8

10

12

14

16

18

20

0 -1 -2 -3 -4 -5 -6

deboosting of RB

effective required EVM %

64QAM

16QAM

QPSK


Figure2. Impact on effective EVM requirements due to deboosting[2]
Here we want to share one example case how this requirement should be defined for NR BS. For the below 6GHz, if the NR BS have the same channel bandwidth, UEM, ACLR and EVM requirement as legacy LTE BS, in principle the same requirement could be defined for NR BS. For how to incorporate edge PRB EVM requirement into this power deboosting requirement could be FFS. 
Table 6.3.1.1-1 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.


2.2 Total dynamic range requirement 
The total dynamic range requirement is scalable with available RB number within the declared channel bandwidth. According to the current agreement on channel bandwidth and spectrum utilization, it’s premature to make any agreement on this requirement. 
Table 6.3.2.1-1 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


3. Conclusions
In this proposal, we want to further discuss the output power dynamics requirement for NR BS and proposals are made as following:
Proposal 1: for NR BS requirement, the highest boundary of each modulation scheme is restricted by UEM mask, ACLR and EVM requirement; the lowest boundary of each modulation scheme is restricted by the EVM requirement. Other factors are not precluded for evaluating this requirement.
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