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1. Introduction
This RAN4#98-bis-e meeting is starting works on core part of introduction of DL 1024QAM modulation for NR FR1 according WID [1]. Currently RAN1 completed works on this WI [2].
In this contribution we provide considerations on BS RF transmitter requirements for 1024QAM for NR FR1.
2. Discussion
In WID [1] following objectives are set for RAN4:
	· Specify corresponding UE and BS RF core requirements [RAN4]
· UE and BS RF core requirements are specified for stationary wireless scenarios with up to 2 layer DL MIMO
· The cell size(s) and type of stationary wireless scenarios for which UE and BS RF core requirements are defined will be studied and decided by RAN4.



In BS core specification TS 38.104 there are two requirements that introduce minimum requirements depends on modulation order. This is RE power control range and Error vector magnitude. Both are discussed below.
RE power control dynamic range
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.
Currently RE power control dynamic range requirements for NR FR1 are as follow in BS core specification TS 38.104:

Table 6.3.2.2-1: RE power control dynamic range
	Modulation scheme used
	RE power control dynamic range (dB)

	on the RE
	(down)
	(up)

	QPSK (PDCCH)
	-6
	+4

	QPSK (PDSCH)
	-6
	+3

	16QAM (PDSCH)
	-3
	+3

	64QAM (PDSCH)
	0
	0

	256QAM (PDSCH)
	0
	0

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


It should be noted, that NR reused requirements defined for E-UTRA on RE power control dynamic range, and starting from 64QAM requirements for RE power control dynamic range (down and up) is 0 dB. Thus, also for introduction of 1024QAM modulation scheme for NR FR1, the same requirements should apply as presented in table below:

Table 1: RE power control dynamic range for 1024QAM for FR1
	Modulation scheme used
	RE power control dynamic range (dB)

	on the RE
	(down)
	(up)

	1024QAM (PDSCH)
	0
	0

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


Proposal 1: It is proposed to introduce RE power control dynamic range for 1024QAM modulation scheme as presented in table 1.
Error Vector Magnitude

The Error Vector Magnitude is a measure of the difference between the ideal symbols and the measured symbols after the equalization. This difference is called the error vector.
Currently Error vector magnitude requirements for NR FR1 are as follow in BS core specification TS 38.104:

Table 6.5.2.2-1: EVM requirements for BS type 1-C and BS type 1-H carrier

	Modulation scheme for PDSCH
	Required EVM

	QPSK
	17.5 %

	16QAM
	12.5 %

	64QAM
	8 %

	256QAM
	3.5 %


1024QAM modulation scheme in E-UTRA specification is as follow in TS 36.104:
Table 6.5.2.2-1: EVM requirement for 1024QAM for FR1
	Modulation scheme for PDSCH
	Required EVM

	1024QAM
	2.5 %


However, compare to E-UTRA spectrum utilization New Radio is higher, thus it should be further study if E-UTRA requirement can be re-used. 

Proposal 2: Further studies are needed if E-UTRA EVM requirement for 1024QAM modulation scheme can be reused, taking into account SU.
3. Conclusion

In this contribution we provide considerations on BS RF transmitter requirements for 1024QAM for NR FR1.
Proposal 1: It is proposed to introduce RE power control dynamic range for 1024QAM modulation scheme as presented in table 1.

Proposal 2: Further studies are needed if E-UTRA EVM requirement for 1024QAM modulation scheme can be reused, taking into account SU.
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