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Introduction
In the RAN #89-e new WI on Introduction of DL 1024QAM for NR FR1 was approved [1]. The following objectives are captured for the performance part WI
	· UE demodulation performance requirements for PDSCH.
· CQI reporting requirements.
· Conformance tests for BS RF.


In this paper we discuss the parameters for DL 1024QAM UE performance requirements.
Discussion
Type of requirements
Typically for new modulation RAN4 defines normal demodulation requirements and SDR requirements. The SDR requirements are not explicitly captured in the objectives of the WI, nevertheless, to verify that peak data rate is achieved under limited-noise conditions, sustainable data rate tests need to be defined for 1024QAM modulation. 
Proposal 1: RAN4 to define both normal demodulation requirements and SDR requirements for 1024QAM modulation

SDR requirements
Based on the agreements reached in RAN4 #89 [2] the MCS level to be used in SDR tests is defined as follows 

Conduct SDR test by , where 
· MCSjupperbound: The higher MCS according to UE capability calculated by Sec. 2.1 of R4-1812165
· MCSjpractical: The highest practical MCS considering feasible SNR levels
RAN1 recently introduced new MCS table with 1024QAM entries, which can be found at [3]. Using that table and considering that based on WID the requirements need to be defined for scenarios with up to 2 layer DL MIMO, we can calculate MCSjupperbound as it is shown in Table 1.
Table 1. Look up table to derive MCS for 1024QAM
	

	

	

	

	

	


	1
	10
	1
	25
	TBD
	TBD

	1
	10
	0.8
	21
	
	TBD

	1
	10
	0.75
	19
	
	TBD

	1
	10
	0.4
	9
	
	TBD

	2
	10
	1
	25
	TBD
	TBD

	2
	10
	0.8
	21
	
	TBD

	2
	10
	0.75
	19
	
	TBD

	2
	10
	0.4
	9
	
	TBD


Proposal 2: RAN4 to adopt the values of MCSjupperbound from Table 1 to be used to derive MCS for 1024QAM SDR requirements 

PDSCH requirements
We would like to use the demodulation performance requirements for 256QAM as the guidance to design the new 1024QAM demodulation performance requirements. At least the following typical test parameters and scenarios can be kept unchanged:
FDD
	CBW/SCS
	10 MHz CBW / 15 kHz SCS 

	PDSCH configuration
	Type A mapping, Start symbol 2, Duration 12

	DMRS configuration
	Type 1, Single symbol, additional DMRS: pos1

	Antenna configuration 
	2x2 and 2x4, Low correlation

	Number of MIMO layers
	1


TDD
	CBW/SCS
	40 MHz CBW / 30 kHz SCS

	PDSCH configuration
	Type A mapping, Start symbol 2

	TDD pattern
	7D1S2U

	DMRS configuration
	Type 1, Single symbol, additional DMRS: pos1

	Antenna configuration 
	2x2 and 2x4, Low correlation

	Number of MIMO layers
	1


Proposal 3: RAN4 to use the typical test parameters and scenarios from the tables above to design the new 1024QAM demodulation performance requirements

Propagation conditions
The utilization of 1024QAM needs the good propagation conditions. We propose to focus on the conditions with low delay spread and low mobility. The TDLA30-10 channel used for 256QAM requirements definition is a good candidate to be used as the propagation conditions for 1024QAM tests. At the same time, Line-of-Sight conditions may bring the 1024QAM tests to lower SNR region, so TDLD channel is also a good candidate.
Proposal 4: RAN4 to define demodulation performance requirements for 1024QAM under the following propagation conditions: 
	Option 1: TDLA30-10
	Option 2: TDLD30-10

Tx EVM
The BS Tx EVM requirements are currently being discussed with two candidate values 2.5% and 2.8%. However, the BS RF requirements are the minimum requirements and represent the worst case. Under practical conditions it is assumed that achievable TX EVM could be better. For the purpose of UE performance requirements definition, we recommend using a Tx EVM of 2% similarly as it was done for LTE [4]
Proposal 5: For UE performance requirements with 1024QAM the Tx EVM shall be limited to 2%.

Reference channel
RAN1 introduced new 5-bit MCS table with only four 1024QAM entries [3]. We propose to perform simulations for all four MCSs under the above-mentioned assumptions. Based on the results one MCS can be chosen such that the feasible SNR test point could be used.
Proposal 6: Select between MCS 23-26 based on the simulation results under agreed assumptions

Conclusion
Proposal 1: RAN4 to define both normal demodulation requirements and SDR requirements for 1024QAM modulation
Proposal 2: RAN4 to adopt the values of MCSjupperbound from Table 1 to be used to derive MCS for 1024QAM SDR requirements 
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Proposal 3: RAN4 to use the following typical test parameters and scenarios to design the new 1024QAM demodulation performance requirements:
FDD
	CBW/SCS
	10 MHz CBW / 15 kHz SCS 

	PDSCH configuration
	Type A mapping, Start symbol 2, Duration 12

	DMRS configuration
	Type 1, Single symbol, additional DMRS: pos1

	Antenna configuration 
	2x2 and 2x4, Low correlation

	Number of MIMO layers
	1


TDD
	CBW/SCS
	40 MHz CBW / 30 kHz SCS

	PDSCH configuration
	Type A mapping, Start symbol 2

	TDD pattern
	7D1S2U

	DMRS configuration
	Type 1, Single symbol, additional DMRS: pos1

	Antenna configuration 
	2x2 and 2x4, Low correlation

	Number of MIMO layers
	1



Proposal 4: RAN4 to define demodulation performance requirements for 1024QAM under the following propagation conditions: 
	Option 1: TDLA30-10
	Option 2: TDLD30-10
Proposal 5: For UE performance requirements with 1024QAM the Tx EVM shall be limited to 2%.
Proposal 6: Select between MCS 23-26 based on the simulation results under agreed assumptions
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