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Introduction
In last RAN4 meeting, several parameters for PDSCH demodulation test cases have been discussed and candidate options have been summarized in WF [1]. In this contribution, further discussed open issues for NR UE demodulation requirements:
· Reference test point
· Proper MCS levels for 256QAM Rank1 and 64QAM Rank2
· NSA/SA,EN-DC, CA, SUL operation
· Tx EVM assumption

Discussion
Reference test point
For reference test point, 70% was agreed as default test points and it’s still 30% for additional test cases where maximum HARQ process is configured. Considering NW always have outer-loop link adaption and UE will report CQI under 10% BLER assumption, the applied scenarios with 30% relative throughput operating points is questionable especially with high MCS and high rank conditions. In order to verify UE processing capability with maximum HARQ process number, we proposed to introduce one specific test case with 30% test point under low MCS and low rank condition. 
As show in below figure, with QPSK MCS 4 Rank1, the reference SNR with 30% relative TP is even lower than -8dB. 
With above considerations, we propose:
Propose 1: 16QAM MCS 13 Rank1 can be considered to introduce specific test case(s) with 30% test points

[image: ]
MCS 4 Rank1 TP performance
Proper MCS levels for 256QAM Rank1 and 64QAM Rank2
As agreed in [1], the proper MCS levels for 256QAM rank1 and 64QAM rank2 pending on feasible test SNR points.
	· Use QPSK MCS4, 16QAM MCS13 (64QAM table)
· 64QAM and 256QAM FRCs
· Option 1: (baseline)
· 64QAM MCS 24 (64QAM table)
· 256QAM MCS 24 (FR1 only)  (256QAM table)
· Option 2: 
· 64QAM MCS 19 (64QAM table)
· 256QAM MCS 20 (FR1 only) (256QM table)
· Working assumption: Use option 1 subject to check that operating SNR is testable
· Use option 2 if option 1 is not testable
· Assumption in RAN4: Testable SNR for FR1 is up to 24 dB for 64QAM and 30 dB for 256QAM


Testable SNR for FR1 is up to 24 dB for 64QAM and 30 dB for 256QAM, this is for final test requirements. For alignment simulation results without test tolerance and impairment margin, 20dB for 64QAM and 26 dB for 256QAM can be considered as upper SNR bound in FR1.
For FR2 OTA based test, as agreed in [xxx] for MU factors contributing to DL SNR accuracy and range, the testable SNR is less than 20dB since SNR error will be increased as SNR improved with EIS limitation. (For 20 dB SNR, SNR error will be upper to 1dB pending operating frequency ranges and channel BWS and distance. Then considering impairment margin, upper SNR bound for alignment simulation results will be 17dB. 
Observation 1: For FR1, alignment simulation results without test tolerance and impairment margin, 20dB for 64QAM and 26 dB for 256QAM can be considered as upper SNR bound.
Observation 2: For FR2, testable SNR will less than 20dB considering MU factors contributing to DL SNR accuracy and range as analysed in [4] and corresponding SNR upper bound for alignment results will be 17dB 
Then initial simulation results as show below for FR1:
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FR1 256QM MCS24
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FR1 256QM MCS20

[image: ]
FR1 64QAM Rank2 with MCS24
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FR1 64QAM Rank2 with MCS19

As summarized in below tables:
SNR point at 70% TP (alignment results)-FR1
	[bookmark: _GoBack]MCS and Rank
	2Rx
	4Rx

	256QAM MCS24 Rank1
	21.8 dB
	19.3 dB

	256QAM MCS20 Rank1
	18.2 dB
	15.5 dB

	64QAM MCS24 Rank2
	22.6 dB
	16.7 dB

	64QAM MCS19 Rank2
	16.6 dB
	11.7 dB



Observation 3: For FR1, 256QAM MCS24 SNR is testable with 22dB, 20dB SNR points (alignment results). For 64QAM Rank2 MC24 with 2Rx, SNR point (alignment result) is over 22 dB at 70% test point and for 4Rx, SNR point is testable.
Proposal 2: For FR1 2Rx and FR2, 64QAM Rank2 using MCS19 and for FR1 4Rx using MCS 24

Initial results for FR2, with 64QAM rank2 MCS24 and MCS19: 
To be updated….
EN-DC, CA, SUL operation
As agreed work plan for NR UE performance, we need to finalize Rel-15 NE UE performance requirements before December RAN plenary. Considering, work-load in RAN4, we proposed to focus on single carrier requirements in Rel-15 at least before December. For EN-DC, CA and SUL specific requirements can be considered in TEI15 or Rel16.
For SA/NSA operation, same parameters and same requirements can be applied for NR carrier and generic LTE carrier configurations can be used with noise free for test procedure.
Proposal 3: Prioritize single carrier requirements in Rel-15 before December plenary.
Proposal 4: Same configuration and same requirements can be applied for NSA and SA mode. 
Tx EVM assumption
For EVM assumption, in FR1 similar as LTE 6% EVM assumed for QPSK, 16QAM, 64QAM and 3% EVM assumed for 256QAM.
For FR2, since Phase Noise already modelled, residual EVM can be modelled as AWGN with 3%. 
Conclusion
In this contribution, further discussed open issues for NR UE demodulation requirements:
· Reference test point
· Proper MCS levels for 256QAM Rank1 and 64QAM Rank2
· NSA/SA,EN-DC, CA, SUL operation
· Tx EVM assumption
Propose 1: 16QAM MCS 13 Rank1 can be considered to introduce specific test case(s) with 30% test points
Observation 1: For FR1, alignment simulation results without test tolerance and impairment margin, 20dB for 64QAM and 26 dB for 256QAM can be considered as upper SNR bound.
Observation 2: For FR2, testable SNR will less than 20dB considering MU factors contributing to DL SNR accuracy and range as analysed in [4] and corresponding SNR upper bound for alignment results will be 17dB 
Observation 3: For FR1, 256QAM MCS24 SNR is testable with 22dB, 20dB SNR points (alignment results). For 64QAM Rank2 MC24 with 2Rx, SNR point (alignment result) is over 22 dB at 70% test point and for 4Rx, SNR point is testable.
Proposal 2: For FR1 2Rx, 64QAM Rank2 using MCS19 and for 4Rx using MCS 24
Proposal 3: Prioritize single carrier requirements in Rel-15 before December plenary.
Proposal 4: Same configuration and same requirements can be applied for NSA and SA mode. 
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