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1	Introduction
During the last RAN4 meeting, the remaining issue on the test parameters on the FR1 PUSCH demodulation requirement with 256QAM were further discussed. The related agreement was captured in the WF [1] as
	· MCS 
· Option 1: MCS 22
· Option 2: MCS 24
· Option 3: MCS 20 or MCS 21 if there is testability issue for OTA test
· Additional DM-RS configuration (dmrsAdditionalPosition): pos1
· PT-RS configuration: Not configure PT-RS 
· Phase noise modelling
· Not consider explicit phase noise modelling in the alignment results
· The phase noise impact can be included in the impairment results, but it is left up to companies
· Tx EvM
· Option 1: Consider 3.5%Tx EVM modelling for alignment results
· Option 2: Consider 3.5% Tx EVM impact in the impairment results
· Option 2a: add a certain margin on top of the averaged impairment results
· Option 2b: consider it in the impaired results submitted  by companies
· Option 3: Not consider 3.5% Tx EVM impact if the target SNR is 20dB or less
· Number of Tx：Only 1Tx
· Number of Rx: 2/4/8 Rx
· Number of layer: 1 layer
· SCS and Bandwidth combination
· 15KHz SCS
· Option 1: 5MHz and 10MHz
· Option 2: 5MHz, 10MHz and 20 MHz
· 30KHz SCS
· Option 1: 10MHz and 40MHz
· Option 2: 10MHz, 20MHz, 40 MHz and 100MHz
· Test applicability rules for different antenna configuration
· Reusing the existing test applicability rule defined in clause 8.1.2.0 of TS38.141-1?
· Test applicability rules for different SCS and bandwidth combination
· Reuse the existing applicability rules defined in 8.1.2.1.1 and 8.1.2.1.2 in TS 38.141-1 for different SCS and bandwidth combination
· MU and TT
· Reuse the existing MU and TT values for PUSCH demodulation test cases defined in TS 38.141-1, but with square brackets for TE vendors’ checking.
· Performance requirements for FDD and TDD with different TDD patterns
· Performance requirements for BS type 1-O with 2Rx
· Both conducted and radiated performance requirements need to be defined



In this contribution, the view on remaining issue is provided, meanwhile, the initial simulation results are provided to finalize the test parameters for PUSCH requirement with 256QAM.
2	Discussion
SCS and Bandwidth
Regarding the requirement of different SCS and CBW, RAN4 has specified different SCS and BW configuration for the basic NR test in Rel-15. From the baseband process and performance perspective, the different is very minor. Therefore, it is not necessary to duplicate the test cases defined in Rel-15. Based on the applicable rule defined in Rel-15, we think only define the minimum CBW requirement can fulfill the test purpose.  For test coverage purpose, the typical CBW configuration can be considered as 10MHz for 15 KHz SCS, and 40MHz for 30 KHz SCS. Therefore, we prefer to only define FR1 PUSCH 256QAM requirement with 5MHz and 10MHz for 15 KHz SCS, and 10MHz and 40MHz for 30 KHz SCS.
Meanwhile, based on the agreement in the last meeting, the requirements with 2/4/8Rx need to be specified. If agreed with option 2 for each SCS, the total number of test case is about 42, which will result in much effort to align between companies. 
Proposal 1:  Only define FR1 PUSCH 256QAM requirement with 5MHz and 10MHz for 15 KHz SCS, and 10MHz and 40MHz for 30 KHz SCS.
Tx EVM
In Rel-15 PDSCH demodulation requirement for 256QAM, Tx EVM of 3.5% is used for FR1.With high modulation, the achievable SNR is very high, which means large transmission power should be considered to fulfill the acceptable performance. In this condition, the nonlinearity of RF unit, such as PA, may result in distortion of transmission power. Therefore, the impact of Tx EVM may need to be considered for requirement and simulation alignment.  As show in our initial simulation results, there is a large performance degradation due to the impact of Tx EVM. 
3	Initial Simulation Results
In this subsection, the initial investigation for impact of Tx EVM with different MCS are provided. The simulation assumption can be referred as the following table.
 Table 1: simulation assumption for PUSCH with 256QAM
	Parameters
	Value

	Antenna configuration 
	1T2R, 4R and 8R low

	SCS and BW
	15KHz:  5MHz, 10MHz, [20MHz]
30KHz: 10MHz, [20MHz], [40MHz] and 100MHz

	TDD pattern
	7D2S1U S=6D:4G:4U for 30 KHz SCS
3D1SIU S=10D: 2G: 2U for 15 KHz SCS

	DM-RS type
	Type 1 with single-symbol

	Number of DMRS symbols
	1+1(l0=2)

	Symbol length
	14

	Start symbol index
	0

	Time domain resource allocation type 
	Type A and B

	Frequency domain resource 
	Full applicable test bandwidth

	MCS index
	[24, 22, 20 and 21]

	Carrier frequency (GHz)
	4

	Propagation condition 
	TDLA30-10 low

	Timing offset frequency offset
	0
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Figure 1:  The BLER performance of 256QAM with/without Tx EVM at MCS24 for 15 kHz SCS
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Figure 2:  The BLER performance of 256QAM with/without Tx EVM at MCS24 for 30 kHz SCS
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Figure 3:  The BLER performance of 256QAM with/without Tx EVM at MCS21 for 15 kHz SCS
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Figure 4:  The BLER performance of 256QAM with/without Tx EVM at MCS21 for 30 kHz SCS



Table 1:  Results summary for 256QAM with/without Tx EVM for MCS 20, MCS 21, MCS 22 and MCS 24
	Test Case
	Tx/Rx
	SCS&BW
	Mapping type 
	Symbol length
	MCS
(256QAM)
	DMRS configuration
	Channel
	Tx EVM%
	SNR@70 of TP

	Case1
	1T2R
	15KHz,
10MHz
	A
	14
	20
	1+1 (2,11)
	TDLA30-10
	0
	17.39

	Case2
	1T2R
	30KHz,
40MHz
	A
	14
	20
	1+1 (2,11)
	TDLA30-10
	0
	17.59

	Case3
	1T2R
	15KHz,
10MHz
	A
	14
	21
	1+1 (2,11)
	TDLA30-10
	0
	18.17

	Case4
	1T2R
	30KHz,
40MHz
	A
	14
	21
	1+1 (2,11)
	TDLA30-10
	0
	17.97

	Case5
	1T2R
	15KHz,
10MHz
	A
	14
	22
	1+1 (2,11)
	TDLA30-10
	0
	18.94

	Case6
	1T2R
	30KHz,
40MHz
	A
	14
	22
	1+1 (2,11)
	TDLA30-10
	0
	19.11

	Case7
	1T2R
	15KHz,
10MHz
	A
	14
	24
	1+1 (2,11)
	TDLA30-10
	0
	21.05

	Case8
	1T2R
	30KHz,
40MHz
	A
	14
	24
	1+1 (2,11)
	TDLA30-10
	0
	21.23

	Case 9
	1T2R
	15KHz,
10MHz
	A
	14
	20
	1+1 (2,11)
	TDLA30-10
	3.5
	17.92

	Case 10
	1T2R
	30KHz, 40MHz
	A
	14
	20
	1+1 (2,11)
	TDLA30-10
	3.5
	18.17

	Case 11
	1T2R
	15KHz,
10MHz
	A
	14
	21
	1+1 (2,11)
	TDLA30-10
	3.5
	18.82

	Case 12
	1T2R
	30KHz, 40MHz
	A
	14
	21
	1+1 (2,11)
	TDLA30-10
	3.5
	18.61

	Case 13
	1T2R
	15KHz,
10MHz
	A
	14
	22
	1+1 (2,11)
	TDLA30-10
	3.5
	19.75

	Case 14
	1T2R
	30KHz
40MHz
	A
	14
	22
	1+1 (2,11)
	TDLA30-10
	3.5
	19.98

	Case 15
	1T2R
	15KHz,
10MHz
	A
	14
	24
	1+1 (2,11)
	TDLA30-10
	3.5
	22.46

	Case 16
	1T2R
	30KHz
40MHz
	A
	14
	24
	1+1 (2,11)
	TDLA30-10
	3.5
	22.75



In Rel-15 BS demodulation discussion, there is no Tx EVM considered in the alignment results. Considering the large performance degradation due to Tx EVM, we think additional margin should be considered for performance derived if agreed to specify requirement with high MCS.
Observation 1:  large performance degradation can be observed with considering Tx EVM as 3.5% for MCS 24.   
Observation 2:  Without considering Tx EVM impact, the targeting SNR with 70% TP for MCS 24 is larger than 20dB
Observation 3:  Even with considering Tx EVM impact, the targeting SNR with 70% TP for MCS 21 or MCS 20 is smaller than 20dB 
Proposal 2:  Considering 3.5 Tx EVM impact on the impairment result, a certain margin on top of the averaged impairment results can be added.
[bookmark: _GoBack]Proposal 3:  MCS 21 or MCS 20 can be considered for PUSCH requirement with 256 QAM
4	Conclusion
In this contribution, the view on the remaining issue for PUSCH requirement with 256QAM is provided, and the initial simulation results are provided to check the feasibility of high MCS level. 
Proposal 1:  Only define FR1 PUSCH 256QAM requirement with 5MHz and 10MHz for 15 KHz SCS, and 10MHz and 40MHz for 30 KHz SCS.
Observation 1:  large performance degradation can be observed with considering Tx EVM as 3.5% for MCS 24.   
Observation 2:  Without considering Tx EVM impact, the targeting SNR with 70% TP for MCS 24 is larger than 20dB
Observation 3:  Even with considering Tx EVM impact, the targeting SNR with 70% TP for MCS 21 or MCS 20 is smaller than 20dB 
Proposal 2:  Considering 3.5 Tx EVM impact on the impairment result, a certain margin on top of the averaged impairment results can be added.
Proposal 3:  MCS 21 or MCS 20 can be considered for PUSCH requirement with 256 QAM
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