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1. Introduction

In this contribution, we discuss the test point and soft buffer verification for NR PDSCH requirements. 
2. Discussion
At the last meeting, it was agreed that test metric is “throughput vs. SNR” for NR PDSCH demodulation requirements. However, agreed test point is only 70% and other value is FFS [2].

	· Test metric
· At least for FR1: Reuse LTE metric as throughput vs. SNR 
· Test point: 70% (normal demodulation test cases)
· FFS for other test point(s) of some specific test cases
· FFS for test metric for URLLC specific test cases if any


70%-ile throughput have been used from 3G, and in 4G (LTE) not only 70%-ile but also 30%-ile are utilized to verify the performance in HARQ retransmission. Some examples are shown below [2].

Table 8.2.1.1.1-2: Minimum performance (FRC)

	Test num.
	Band-width
	Reference channel
	OCNG pattern
	Propa-gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate

gory

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.2 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	-1.0
	≥1

	2
	10 MHz
	R.2 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	70
	-0.4
	≥1

	3
	10 MHz
	R.2 FDD
	OP.1 FDD
	ETU300
	1x2 Low
	70
	0.0
	≥1

	4
	10 MHz
	R.2 FDD
	OP.1 FDD
	HST
	1x2
	70
	-2.4
	≥1

	5
	1.4 MHz
	R.4 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	0.0
	≥1

	6
	10 MHz
	R.3 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	6.7
	≥2

	
	5 MHz
	R.3-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	6.7
	1

	
	5 MHz
(NOTE 4)
	R.3-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	6.7
	≥2

	7
	10 MHz
	R.3 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.4
	≥2

	
	5 MHz
	R.3-1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.4
	1

	
	5 MHz
(NOTE 4)
	R.3-1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.4
	≥2

	8
	10 MHz
	R.3 FDD
	OP.1 FDD
	ETU300
	1x2 High
	70
	9.4
	≥2

	
	5 MHz
	R.3-1 FDD
	OP.1 FDD
	ETU300
	1x2 High
	70
	9.4
	1

	
	5 MHz
(NOTE 4)
	R.3-1 FDD
	OP.1 FDD
	ETU300
	1x2 High
	70
	9.4
	≥2

	9
	3 MHz
	R.5 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.6
	≥1

	10
	5 MHz
	R.6 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.4
	≥2

	
	5 MHz
	R.6-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.5
	1

	11
	10 MHz
	R.7 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.7
	≥2

	
	10 MHz
	R.7-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	16.7
	1

	12
	10 MHz
	R.7 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	70
	19.0
	≥2

	
	10 MHz
	R.7-1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	70
	18.1
	1


	13
	10 MHz
	R.7 FDD
	OP.1 FDD
	EVA5
	1x2 High
	70
	19.1
	≥2

	
	10 MHz
	R.7-1 FDD
	OP.1 FDD
	EVA5
	1x2 High
	70
	17.8
	1

	14
	15 MHz
	R.8 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.7
	≥2

	
	15 MHz
	R.8-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	16.8
	1

	15
	20 MHz
	R.9 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.6
	≥3

	
	20 MHz
	R.9-2 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	17.3
	2

	
	20 MHz
	R.9-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	16.7
	1

	16
	3 MHz
	R.0 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.9
	≥1

	17
	10 MHz
	R.1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.9
	≥1

	18
	20 MHz
	R.1 FDD
	OP.1 FDD
	ETU70
	1x2 Low
	30
	1.9
	≥1

	19
	10 MHz
	R.41 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	-5.4
	≥1

	NOTE 1:
Void.

NOTE 2:
Void.

NOTE 3:
Void.

NOTE 4:
Test case applicability is defined in 8.1.2.1.


HARQ retransmission is occurred in inappropriate SNR region for configured MCS (e.g. low SNR), and the effectiveness of HARQ retransmission cannot be confirmed in 70%-ile throughput as below figure. The red (blue) line is the image of throughput with (without) HARQ retransmission. If only 70%-ile is test point, there is a risk that we cannot verify whether UE conducts soft combining among first and re-transmitted packets since we cannot distinguish UEs which conduct and does not conduct soft combining at receiver side.
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Fig.1 Image of performance difference between HARQ and No-HARQ (no soft combining)

Proposal 1: Introduce 30%-ile test point for normal PDSCH demodulation requirements to verify the performance in HARQ retransmission case.
In LTE, 30%-ile test point is verified only in 1-layer transmission and 16QAM, while multi-layer transmission and higher modulation order (e.g. 64QAM and 256QAM) are widely utilized in the current LTE deployment. In general, MCS and transmission layer are selected at BS side based on reported CSI considering target BLER of the first transmission (e.g. 10% of BLER). This means that transmission error would occur in all MCSs and transmission layers with certain probability. Therefore, the performance of HARQ retransmission should be verified not only in lower layer/modulation but also higher layer/modulation cases.
Proposal 2: Specify test cases for throughput vs SNR with test point of 30% for the following cases.

-
Low rank and low MCS (rank 1 with 16QAM or QPSK)

-
High rank and high MCS (rank 2 and/or 4 with 64QAM)
3. Conclusion
In this contribution, we discuss the test point and soft buffer verification for PDSCH requirements. Our proposals are summarized below.
Proposal 1: Introduce 30%-ile test point for normal PDSCH demodulation requirements to verify the performance in HARQ retransmission case.
Proposal 2: Specify test cases for throughput vs SNR with test point of 30% for the following cases.

-
Low rank and low MCS (rank 1 with 16QAM or QPSK)

-
High rank and high MCS (rank 2 and/or 4 with 64QAM)
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