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Background
During RAN4#94e-bis meeting, way forward [1] for NR DL 256QAM for FR2 was approved. In this contribution, we share our views about the performance requirements for NR DL 256QAM for FR2.
Discussion
The maximum testable SNR
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 following Table is summarized about the maximum SNR for single band UE as per TS 38.810.
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 via the 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 based on the scenario satisfied 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 based on the scenario satisfying the demand that required SNR is less than 22.6dB for 50MHz bandwidth and 19.4dB for 100MHz bandwidth respectively.
PDSCH requirements
Table 2.2-2 and 2.2-3 shows our simulation results based on the simulation parameters Table 2.2-1.
Table 2.2-1 Simulation parameters
	Parameter
	Value

	Tx EVM
	3%

	Rx EVM
	Not Specified

	MIMO configuration
	2Tx 2Rx ULA low

	Channel bandwidth
	50MHz with full PRB allocation

	DM-RS configuration
	1+1

	PRB bundling size
	2

	Precoding model
	Random

	HARQ process number
	8



Table 2.2-2 Ideal simulation results for PDSCH demodulation
	Rank
	Propagation condition
	SNR@70% maximum throughput

	
	
	MCS 20
	MCS 21
	MCS 22
	MCS 23

	1
	AWGN
	18.58
	19.28
	20.13
	21.48

	
	TDL-D30-35
	18.72
	20.38
	20.09
	22.81

	2
	AWGN
	22.00
	22.69
	23.47
	24.80

	
	TDL-D30-35
	N/A
	N/A
	N/A
	N/A



Table 2.2-3 Impairment simulation results for PDSCH demodulation
	Rank
	Propagation condition
	SNR@70% maximum throughput

	
	
	MCS 20
	MCS 21
	MCS 22
	MCS 23

	1
	AWGN
	21.08
	21.78
	22.63
	23.98

	
	TDL-D30-35
	21.22
	22.88
	22.59
	25.31

	2
	AWGN
	24.5
	25.19
	25.97
	27.3

	
	TDL-D30-35
	N/A
	N/A
	N/A
	N/A



Observation 2: For PDSCH test, after adding 0.5dB margin, only MCS20/21 for AWGN and MCS20 for TDL-D30-35 is feasible, i.e. less than the maximum testable SNR 22.6dB for 50MHz bandwidth.
Therefore, we propose to select Rank 1 and MCS 20 for DL 256QAM for FR2 requirement definition. For propagation condition, we prefer TDL-D30-35 since this channel is for LOS which is typical application scenarios.
Proposal 2: Select the following parameter for simulation assumption and requirements definition.
	Parameter
	Value

	Tx EVM
	3%

	Rx EVM
	Not Specified

	MIMO configuration
	2Tx 2Rx ULA low

	Channel bandwidth
	50MHz with full PRB allocation

	DM-RS configuration
	1+1

	PRB bundling size
	2

	Precoding model
	Random

	HARQ process number
	8

	MCS
	20

	Propagation condition
	TDL-D30-35

	Rank
	1



SDR requirements
	· FFS whether to define SDR requirements for FR2 256QAM
· If it is agreed to define SDR requirements, consider the following test parameters:
· MCS and rank
· Option 1: Add MCS indexes 26, 21, 20 and 11 in MCS table 2 for both 1 and 2 MIMO layers. Run simulations for these MCS indexes to derive the required SNR achieving 85% of peak throughput under AWGN conditions
· Other options are not precluded



Our simulation results for SDR test is show as Table 2.3-1. Simulation assumption is reused from TS 38.101-4.
Table 2.3-1: SNR required to achieve 85% of peak throughput under AWGN conditions
	MCS Index
	Ideal simulation results
	Impairment simulation results

	
	SNRBB(dB) for maximum number of PDSCH MIMO Layers = 1
	SNRBB(dB) for maximum number of PDSCH MIMO Layers = 2
	SNRBB(dB) for maximum number of PDSCH MIMO Layers = 1
	SNRBB(dB) for maximum number of PDSCH MIMO Layers = 2

	20
	18.53
	21.70
	21.03
	24.20

	21
	19.22
	22.43
	21.75
	24.93

	22
	20.08
	23.15
	22.58
	25.65

	23
	21.25
	24.50
	23.75
	27.00



Observation 3: For SDR test, after adding 0.5dB margin, only MCS20/21 is feasible, i.e. less than the maximum testable SNR 22.6dB for 50MHz bandwidth.
For SDR requirements, as per current TS 38.101-4, the MCS for SDR testing is limited by UE capabilities and TE maximum achievable SNR. For 50MHz bandwidth with rank 1, the following MCS will be selected for SDR test.
Table 2.3-2: MCS selection for 50MHz bandwidth with rank 1 for SDR
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS1
	MCS2
	MCS

	1
	8
	1
	26
	21
	21

	1
	8
	0.8
	21
	
	21

	1
	8
	0.75
	20
	
	20

	1
	8
	0.4
	11
	
	11



For 50MHz bandwidth with rank 2 and other bandwidth greater than 50MHz, 256QAM will not be tested since the limitation of the TE maximum achievable SNR.
Therefore, we propose to not define SDR requirements for FR2 256QAM. If SDR requirements for FR2 256QAM is defined, then the tests are only applicable to 50MHz bandwidth with Rank 1 for single carrier and with very limited usable MCS 20 and MCS 21.
Observation 4: Very less applicable scenarios for 256QAM SDR test.
Proposal 3: Do not define SDR requirements for FR2 256QAM. 
CQI reporting requirements
	· FFS whether to define FR2 CQI reporting requirements for CQI table 2
· If it is agreed to define FR2 CQI reporting, consider the following test parameters:
· Propagation condition
· Option 1: Cover both AWGN and fading conditions 
· Other options are not precluded
· SNR testing point
· Option 1: Cover higher SNR testing point compared to that in Rel-15 FR2 CQI tests 
· Other options are not precluded
· Other parameters
· Option 1: Reuse the assumptions in Rel-15 FR2 CQI tests 
· Other options are not precluded



Our simulation results for CQI report is show as Table 2.4-1. Simulation assumption is reused from TS 38.101-4.
Table 2.4-1: Simulation results for CQI report
(to be updated)
Proposals
In this contribution, we discuss on performance 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: For PDSCH test, after adding 0.5dB margin, only MCS20/21 for AWGN and MCS20 for TDL-D30-35 is feasible, i.e. less than the maximum testable SNR 22.6dB for 50MHz bandwidth.
Observation 3: For SDR test, after adding 0.5dB margin, only MCS20/21 is feasible, i.e. less than the maximum testable SNR 22.6dB for 50MHz bandwidth.
[bookmark: _GoBack]Observation 4: Very less applicable scenarios for 256QAM SDR test.

Proposal 1: RAN4 should define the performance requirements for NR DL 256QAM for FR2 based on the scenario satisfying the demand that required SNR is less than 22.6dB for 50MHz bandwidth and 19.4dB for 100MHz bandwidth respectively.
Proposal 2: Select the following parameter for simulation assumption and requirements definition.
Proposal 3: Do not define SDR requirements for FR2 256QAM. 
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