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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 both UE are described. BS 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 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	UE RF Requirements

For the UE RF requirements only maximum input level would be impacted.  Maximum input level is dependent on channel bandwdith however adjusted for higher modulations as can be observed from the exert below from TS 38.101-1.  
The maximum input level for NR shown in Table7.4-1 (below) needs to be updated to include a NOTE4 which includes the rference measurement channel for 1024 QAM, however power in transmission bandwidth would most likely remain the same.
In Table 7.4.1-1 (below) for LTE the same approach as 256 QAM was applied for 1024 QAM and so the power in transmission bandwidth configuration remains the same only reference measurement channel needs further study.  Similar to 1024 QAM requirement in LTE the same specifics (NOTE 3 and NOTE4) and maximum input levels was adopted from 256 QAM.   

Table 7.4-1: Maximum input level
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30 MHz
	40
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90 MHz
	100
MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-252
	-242
	-232
	-222
	-212
	-202

	
	
	-273
	-263
	-253
	-243
	-233
	-223

	NOTE 1:   The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum uplink configuration specified in Table 7.3.2-3 with PCMAX_L,f,c as defined in clause 6.2.4.
NOTE 2:   Reference measurement channel is A.3.2.3 or A.3.3.3 for 64 QAM.
NOTE 3:   Reference measurement channel is A.3.2.4 or A.3.3.4 for 256 QAM.



Table 7.4.1-1: Maximum input level
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4
MHz 
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-252

	
	
	-273

	
	
	-274

	NOTE 1:   The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1-2 with PCMAX_L as defined in subclause 6.2.5.
NOTE 2:   Reference measurement channel is Annex A.3.2: 64QAM, R=3/4 variant with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.
NOTE 3:   Reference measurement channel is Annex A.3.2: 256QAM, R=4/5 variant with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.
NOTE 4:   Reference measurement channel is Annex A.3.2: 1024QAM, R=4/5 variant with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.



The maximum input level required is based upon the specified relative throughput of ≥ 95 % of the maximum throughput that shall meet or exceed the maximum requirement.  The reference measurement channels would need to be agreed, however it is envisioned to not differ drastically from 256 QAM.   
Proposal 1: Include “NOTE4: Reference measurement channel is A.3.2.x for 1024 QAM” and keep maximum input level unchanged for addition of 1024 QAM.  Reference measurement channels will be discussed during UE performance stage.

[bookmark: _Hlk66793367]2.2	UE RF Impacting exisiting TS

The following specifications are impacted for UE RF requirements for introduction of 1024 QAM: TS 38.331, TS 38.101-1 and TS 38.101-4.  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 for work split considerations for impacted TS:
	TS No.
	Sourcing Company

	38.101-1
	

	38.101-4
	To be discussed in UE performance part



3.	Conclusions
In this contribution UE RF requirements were highlighted as part of the efforts required for 1024 QAM to be introduced into as new complete feature for NR FR1.  It can be observed that as 1024 QAM exists in LTE many of the UE RF requirement levels can be comparable.  Performance requirements where PHY structure differs between LTE and NR may be impacted but will require further analysis during performance stage of the WI.  
Proposal 1: Include “NOTE4: Reference measurement channel is A.3.2.x for 1024 QAM” and keep maximum input level unchanged for addition of 1024 QAM.  Reference measurement channels will be discussed during UE performance stage.
Additionally, a work split approach was proposed for interested companies to volunteer for responsibility of drafting CR for introduction of 1024 QAM.
Proposal for work split considerations for impacted TS:
	TS No.
	Sourcing Company

	38.101-1
	

	38.101-4
	To be discussed in UE performance part
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