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Background
During RAN4#95-e meeting, way forward [1] for NR DL 256QAM for FR2 was approved. In this contribution, we share our views on PDSCH requirements for NR DL 256QAM for FR2.
Discussion
Testable SNR for PDSCH requirements
The mainly factor of testability is the testable SNR, which is in a certain range due to the limitation of the transmitted signal power of TE. The maximum SNR for single band UE is referenced from the latest TS 38.810 [2], as the Table 2.1-1 shows below.
Table 2.1-1: Maximum testable SNR for single band UE
	Test methodology
	Channel Bandwidth
	Maximum SNR

	DNF
	100 MHz
	[22.6 dB]

	
	200 MHz
	[19.6 dB]

	DFF
	100 MHz
	[19.4 dB]

	
	200 MHz
	[16.4 dB]

	IFF
	100 MHz
	[19.7 dB]

	
	200 MHz
	[16.7 dB]



UE can’t assume which test method is used, therefore only the maximum SNR 19.4dB can be ensured which is the maximum SNR using DFF method. For channel bandwidth 50MHz, we calculate that the maximum testable SNR using DFF method is 22.6dB derived from spreadsheet in TS 38.810.
Observation 1: For NR DL 256QAM for FR2, the maximum testable SNR is 22.6dB for 50MHz bandwidth and 19.4dB for 100MHz bandwidth respectively.
To ensure the UE performance under 256QAM for FR2, RAN4 should define the performance requirements for NR DL 256QAM for FR2 with the cases that satisfying the demand that required SNR is less than maximum testable SNR.
Proposal 1: RAN4 should define the performance requirements for NR DL 256QAM for FR2 with the cases that satisfying the demand that required SNR is less than 22.6dB for 50MHz bandwidth and 19.4dB for 100MHz bandwidth respectively.
Simulations
The following simulation results is based on the agreed simulation assumption in WF [1].
Table 2.2-1 Simulation results for PDSCH demodulation
	Case number
	CBW/MHz
	MIMO
	Rank
	Propagation condition
	MCS
	SNR@70%max throughput

	
	
	
	
	
	
	Ideal
	Impairment

	1
	50
	1x2
	1
	AWGN
	20
	15.92
	18.42

	2
	50
	2x2
	1
	TDL-D30-35
	20
	16.70
	19.20

	3
	50
	2x2
	1
	TDL-A30-300
	20
	17.94
	20.44

	4
	50
	2x2
	2
	AWGN
	20
	18.94
	21.44

	5
	50
	2x2
	2
	TDL-D30-35
	20
	N/A
	N/A

	6
	50
	2x2
	2
	TDL-A30-300
	20
	N/A
	N/A

	7
	100
	1x2
	1
	AWGN
	20
	15.72
	18.22

	8
	100
	2x2
	1
	TDL-D30-35
	20
	15.65
	18.15

	9
	100
	2x2
	1
	TDL-A30-300
	20
	17.44
	19.94

	10
	100
	2x2
	2
	AWGN
	20
	18.89
	21.35

	11
	100
	2x2
	2
	TDL-D30-35
	20
	N/A
	N/A

	12
	100
	2x2
	2
	TDL-A30-300
	20
	N/A
	N/A

	Note: N/A means large than 25dB or cannot achieve 70% max throughput.



Observation 2: Fading channel with rank 2 is not feasible. 
Observation 3: For 100MHz CBW, only cases for AWGN/TDL-D30-35 with MCS 20 and rank 1 are feasible.
Test setup
As per simulations in section 2.2, we prefer to select the parameters for the test setup as following:
Rank&MCS
From the simulation results and Observation 2, comparing to the testable SNR analyzed in Section 2.1, we propose only define cases with MCS 20 and rank 1.
Channel bandwidth
From the simulation results and Observation 3, we prefer to define 50MHz CBW for PUSCH performance requirement for NR DL 256QAM for FR2.
Propagation condition
Considering the extra workload for simplifying TDL-D channel model, we are OK to define TDL-C cases.
Rx phase noise model
In Rel-15, there is no explicit phase noise modelling and all cases are band agnostic. Also, phase noise model in TR 38.803 is just an example. It is not suitable to use such example model when defining performance requirements. Therefore we propose to use the same principle as Rel-15 that not explicit modelling Rx impairment and leave it to UE implementation.
As above, we can get the following proposal:
Proposal 2: Define requirements for NR DL 256QAM for FR2 with the following parameters:
	Parameters
	Value

	Rank
	1

	MCS
	20

	CBW
	50MHz

	Propagation condition
	TDL-C30-300

	Rx impairment
	No explicit modelling



Proposals
In this contribution, we discuss on PUSCH requirements for NR DL 256QAM for FR2. Our observations and proposals are:
Observation 1: For NR DL 256QAM for FR2, the maximum testable SNR is 22.6dB for 50MHz bandwidth and 19.4dB for 100MHz bandwidth respectively.
Observation 2: Fading channel with rank 2 is not feasible. 
Observation 3: For 100MHz CBW, only cases for AWGN/TDL-D30-35 with MCS 20 and rank 1 are feasible.
Proposal 1: RAN4 should define the performance requirements for NR DL 256QAM for FR2 with the cases that satisfying the demand that required SNR is less than 22.6dB for 50MHz bandwidth and 19.4dB for 100MHz bandwidth respectively.
Proposal 2: Define requirements for NR DL 256QAM for FR2 with the following parameters:
	Parameters
	Value

	Rank
	1

	MCS
	20

	CBW
	50MHz

	Propagation condition
	TDL-C30-300

	Rx impairment
	No explicit modelling
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