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1. Introduction

In the last meeting, it was agreed to discuss on new requirements after November 2018.

RAN4 #89

Addition of New Test

· No new test cases will be introduced for this meeting, and new requirements for other declared supported configurations shall be introduced after Nov.
In the separate contribution, Rel-15 RAN4 scope for BS demodulation is discussed [1, 2]. In this contribution, we discuss on new test cases required for PUSCH.

2.
Discussion
2.1
PUSCH with 30% throughput metric
The motivation to define PUSCH with 1RB allocation requirements and 30% test metric are shown in [1]. It is proposed to define 1 RB allocation test cases for QPSK, 16QAM and 64QAM and 30% test metric for QPSK and 16QAM, which is equivalent to LTE Rel.8. A example of the additional test cases are shown in Table A.1-1 in Annex, which is the case of 100MHz CBW (30kHz SCS). It is noted that additional simulation evaluations for 30% throughput metric are not needed, since the same simulation results can be used to define SNR requirements of both 30% and 70% throughput metrics. 
Proposal 1: For PUSCH in multipath fading, introduce 1 RB allocation test cases for QPSK, 16QAM, 64QAM.
Proposal 2: For PUSCH in multipath fading, introduce 30% test metric for QPSK and 16QAM.
2.2
FR2 PUSCH with additional DMRS

For clarification on the necessity of additional DMRS for FR2 PUSCH, further simulation evaluation is needed. If there is no degradation between pos0 and pos1, the test cases for pos1 may not be needed in FR2. However, if the performance of pos0 degrades significantly from pos1, we need to define FR 2 PUSCH tests with additional DMRS. 
· Additional DMRS: pos0 vs. pos1;
· Channel model: TDLA30-300
· Symbol Num.: 14 symbols (time domain resource allocation type B)
Proposal 3: Companies are encouraged to provide simulation results for PUSCH performance to compare pos0 vs. pos1.
2.3
FR1 PUSCH for 256QAM

The motivation to define PUSCH for 256QAM is shown in [1].

Proposal 4: Define FR1 PUSCH requirements for 256QAM.
2.4
Additional SCS and CBW
In RAN4 #88, additional SCS and CBW subsets were approved in [3].
· SCS and Bandwidth
· Below bandwidth is agreed as the minimum set for BS performance requirements to be defined in Rel-15
· 15kHz: 5MHz, 10MHz, 20MHz
· 30kHz: 10MHz, 20MHz, 40MHz, 100MHz
· 60kHz(FR2): 50MHz, 100MHz
· 120kHz: 50MHz, 100MHz, 200MHz
· Additional cases requested by operators , FFS whether to define requirements
· 30kHz: 50MHz, 60MHz, 80MHz
In Rel-15 NR, we propose to define PUSCH with transform precoding disable of 80MHz channel bandwidth (30kHz SCS).
Proposal 5: Define 80MHz channel bandwidth (30kHz SCS) for PUSCH with transform precoding disable in multipath fading conditions in Rel-15 NR.
3. Conclusion
In this contribution, we provide our views on necessary new PUSCH requirements. Following proposals are obtained.

Proposal 1: For PUSCH in multipath fading, introduce 1 RB allocation test cases for QPSK, 16QAM, 64QAM.

Proposal 2: For PUSCH in multipath fading, introduce 30% test metric for QPSK and 16QAM.

Proposal 3: Companies are encouraged to provide simulation results for PUSCH performance to compare pos0 vs. pos1.

Proposal 4: Define FR1 PUSCH requirements for 256QAM.
Proposal 5: Define 80MHz channel bandwidth (30kHz SCS) for PUSCH with transform precoding disable in multipath fading conditions in Rel-15 NR.
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Annex A:
Example of the additional test cases
A.1 1RB allocation and 30% test metric

Table A.1-1: Example of addition of test cases for PUSCH (100 MHz channel bandwidth, 30 kHz SCS) (NOTE; Addition of test cases are highlighted in yellow)
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex TBD)
	Fraction of  maximum throughput
	FRC
(Annex A)
	DMRS configuration
	SNR

(dB)

	1
	2
	Normal
	TDLB100-400
	30 %
	1RB allocation
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-7
	1+0
	[TBD]

	
	
	
	
	
	1RB allocation
	1+1
	[TBD]

	
	
	
	
	
	G-FR1-A3-14
	1+1
	[TBD]

	
	
	
	
	70 %
	1RB allocation
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-7
	1+0
	[TBD]

	
	
	
	
	
	1RB allocation
	1+1
	[TBD]

	
	
	
	
	
	G-FR1-A3-14
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100
	30 %
	1RB allocation
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-7
	1+0
	[TBD]

	
	
	
	
	
	1RB allocation
	1+1
	[TBD]

	
	
	
	
	
	G-FR1-A4-14
	1+1
	[TBD]

	
	
	
	
	70%
	1RB allocation
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-7
	1+0
	[TBD]

	
	
	
	
	
	1RB allocation
	1+1
	[TBD]

	
	
	
	
	
	G-FR1-A4-14
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10
	70 %
	1RB allocation
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-7
	1+0
	[TBD]

	
	
	
	
	
	1RB allocation
	1+1
	[TBD]

	
	
	
	
	
	G-FR1-A5-14
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400
	30 %
	1RB allocation
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-7
	1+0
	[TBD]

	
	
	
	
	
	1RB allocation
	1+1
	[TBD]

	
	
	
	
	
	G-FR1-A3-14
	1+1
	[TBD]

	
	
	
	
	70 %
	1RB allocation
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-7
	1+0
	[TBD]

	
	
	
	
	
	1RB allocation
	1+1
	[TBD]

	
	
	
	
	
	G-FR1-A3-14
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100
	30 %
	1RB allocation
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-7
	1+0
	[TBD]

	
	
	
	
	
	1RB allocation
	1+1
	[TBD]

	
	
	
	
	
	G-FR1-A4-14
	1+1
	[TBD]

	
	
	
	
	70%
	1RB allocation
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-7
	1+0
	[TBD]

	
	
	
	
	
	1RB allocation
	1+1
	[TBD]

	
	
	
	
	
	G-FR1-A4-14
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10
	70 %
	1RB allocation
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-7
	1+0
	[TBD]

	
	
	
	
	
	1RB allocation
	1+1
	[TBD]

	
	
	
	
	
	G-FR1-A5-14
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400
	30 %
	1RB allocation
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-7
	1+0
	[TBD]

	
	
	
	
	
	1RB allocation
	1+1
	[TBD]

	
	
	
	
	
	G-FR1-A3-14
	1+1
	[TBD]

	
	
	
	
	70 %
	1RB allocation
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-7
	1+0
	[TBD]

	
	
	
	
	
	1RB allocation
	1+1
	[TBD]

	
	
	
	
	
	G-FR1-A3-14
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100
	30 %
	1RB allocation
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-7
	1+0
	[TBD]

	
	
	
	
	
	1RB allocation
	1+1
	[TBD]

	
	
	
	
	
	G-FR1-A4-14
	1+1
	[TBD]

	
	
	
	
	70%
	1RB allocation
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-7
	1+0
	[TBD]

	
	
	
	
	
	1RB allocation
	1+1
	[TBD]

	
	
	
	
	
	G-FR1-A4-14
	1+1
	[TBD]

	
	
	Normal
	TDLA30-10
	70 %
	1RB allocation
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A5-7
	1+0
	[TBD]

	
	
	
	
	
	1RB allocation
	1+1
	[TBD]

	
	
	
	
	
	G-FR1-A5-14
	1+1
	[TBD]

	2
	2
	Normal
	TDLB100-400
	70 %
	G-FR1-A3-28
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100
	70 %
	G-FR1-A4-28
	1+1
	[TBD]

	
	4
	Normal
	TDLB100-400
	70 %
	G-FR1-A3-21
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-28
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100
	70 %
	G-FR1-A4-21
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-28
	1+1
	[TBD]

	
	8
	Normal
	TDLB100-400
	70 %
	G-FR1-A3-21
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A3-28
	1+1
	[TBD]

	
	
	Normal
	TDLC300-100
	70 %
	G-FR1-A4-21
	1+0
	[TBD]

	
	
	
	
	
	G-FR1-A4-28
	1+1
	[TBD]
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