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1.	Introduction
According to work plan guideline RF core requirements shall be discussed for both UE and BS regarding DL 1024 QAM for NR FR1.  Exert from [1]:
RAN4#98bis-e (12 April – 20 April 2021),  
· RF core (0.25 TU) 
· Initial discussion on the UE RF receiver characteristics requirement impacts due to DL 1024QAM in FR1, e.g., maximum input level requirements. 
· Initial discussion on the BS RF transmitter characteristics requirement impacts due to DL 1024QAM in FR1, e.g., RE power control dynamic range and transmit signal quality requirements.  

In this contribution the affected RF requirements for BS are described.  UE aspects can be found in a companion paper [2].
2.	Discussion
As RAN1 has agreed to reuse the same constellation and MCS table as for 1024 QAM in LTE that would be the basis to keep as many of the RF requirements same between LTE and NR.  There would however due to the difference in PHY layer and increase of frequency from 4.2 GHz up to 7 GHz frequency ranges in NR compared to that of LTE it maybe a possible need to revisit UE RF FRC requirements and subsequently UE demodulation requirements.
2.1	BS RF Requirements

The requirements of which are impacted due to the introduction of higher modulation, DL 1024 QAM on BS specification TS 38.104, 38.141-1, 38.141-2 are: RE power control dynamic range and transmitter signal quality.  The following is the minimum requirement for RE power control dynamic range exert from TS 38.104 subclause 6.3.2.2:


Table 6.3.2.2-1: 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:	The output power per carrier shall always be less or equal to the maximum output power of the base station.


 
As the higher modulations 64 QAM and 256 QAM both contain 0 RE power control dynamic range it would be most applicable to also set 1024 QAM (PDSCH).  
Next is transmitter signal quality.  The following is an exert from TS 38.104 for BS EVM requirements for 1-C and 1-H carrier, which is also applicable for BS type 1-O.   
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 %



[bookmark: _Hlk66185906]For this requirement since all other modulation schemes for PDSCH are the same as LTE it would follow the same line of thinking to also apply the same required EVM level as DL 1024 for NR FR1.  It was determined for LTE to maintain the needed difference between the measured carrier signal and an ideal signal a requirement of 2.5% of EVM was needed.  As pointed out earlier in this contribution, RAN1 has agreed to reuse the same constellation and MCS table as for 1024 QAM in LTE; it is then reasonable to apply the same EVM, 2.5% for NR FR1 1024 QAM requirements.
Proposal 1: Set RE power control dynamic range to be 0 dB (up and down) for 1024 QAM
Proposal 2: Set Minimum required EVM of 2.5% for 1024 QAM FR1 
For dynamic range requirement and EVM requirement which fall under the transmit signal quality fall back modes are applicable for higher modulation during conformance testing with the additional test of next highest supporting MCS tested at full power.  There stands to reason that this would also apply for 1024 QAM.  More discussion on conformance related aspects would be discussed further during the performance stage of the WI.  

2.2	BS RF Impacting exisiting TS

The following specifications are impacted for UE RF requirements for introduction of 1024 QAM: TS 38.104, TS 38.141-1 and TS 38.141-2.  As similar approach to other work items it is our view to increase RAN4 efficiency to encourage companies to volunteer towards work split to be resonponsible to draft CR for affected clauses pertaining to introduction of 1024 QAM in FR1.
Proposal 3 for work split considerations for impacted TS:
	TS No.
	Sourcing Company

	38.104
	

	38.141-1
	Ericsson

	38.141-2
	Ericsson




3.	Conclusions
In this contribution the following proposals were outlined.
Proposal 1: Set RE power control dynamic range to be 0 dB (up and down) for 1024 QAM
Proposal 2: Set Minimum required EVM of 2.5% for 1024 QAM FR1 
Proposal 3: for work split considerations for impacted TS
	TS No.
	Sourcing Company

	38.104
	

	38.141-1
	Ericsson

	38.141-2
	Ericsson



4.	References
1. [bookmark: _Ref68179748]R4-2106858, “Work plan for DL 1024 QAM for NR FR1”, Ericsson, Nokia, Nokia Shanghai Bell	
1. [bookmark: _Ref68181967]R4-2106688, “UE RF Reqreuimrent Overview and Impact for 1024 QAM”, Ericsson



