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Introduction
In RAN4#93, most of the open issues concerning the 30% TPUT test point were agreed upon. Only two remaining issues are captured in the adhoc meeting minutes [1]:
	Agreements:
Antenna for FR1: 1T2R
Use MCS 16 instead of MCS 2 for full PRB allocation.
Waveform: only CP-OFDM for MCS 16
DM-RS configuration
· FR2:
· Option 1: 1+1 
· Option 2: 1+0 
· Option 3: 1+1 and 1+0
PT-RS for FR2:
· Option 1: with and without PT-RS
· Option 2: without PT-RS
· Option 3: with PT-RS
Channel Model:
· FR1: TDLC300-100 (MCS 16)
· FR2:TDLA30-300 (MCS 16)
Aim to finalize all the test requirements in the next meeting.



We consider all questions on FR2 PUSCH 2T2R MCS 12 testing to be agreed upon, hence we provided the corresponding CRs in this meeting, as per the split of responsibilities agreed upon by email before RAN4#93:
	Email discussion: RE: [NR Rel-16 Demod] CR work split for NR demod enhancement WI

	
	CR Responsibility

	UE demodulation and CSI (38.101-4/307)
	CA normal demodulation for NR CA, EN-DC, NE-DC, NR-DC
	FR1
	Applicability
	Intel

	
	
	
	2Rx requirements
	CMCC 

	
	
	
	4Rx requirements
	China Telecom,Huawei

	
	
	
	FRC
	Intel

	
	
	FR2
	Applicability
	Intel

	
	
	
	2Rx requirements
	Huawei,Qualcomm

	
	
	
	FRC
	Intel

	
	CA CQI for NR CA, EN-DC, NE-DC, NR-DC
	To be added later

	
	Tx ports larger than 8 and up to 32
	Applicability
	Huawei

	
	
	Requirements for type I single-panel codebook
	Ericsson, Huawei

	
	
	Requirements for type II codebook
	Samsung

	
	
	FRC
	Samsung

	
	TDD LTE-NR co-existence
	Applicability and requirements
	Intel

	
	
	FRC
	Intel

	
	CA power imbalance
	To be added later

	
	Release independence
	China Telecom

	BS demodulation (38.104/141)
	PUSCH at 30% throughput
	Applicability and requirements
	CATT, Ericsson

	
	FR2 PUSCH 2T2R 16QAM
	Requirements
	ZTE, Nokia

	
	
	FRC
	ZTE


 



[bookmark: _Hlk31656650]In this contribution we deliver our simulation results and discuss the remaining open points (PT-RS and DM-RS configuration) for 30% TPUT test points.



Discussion on 30% TPUT test point open issues

DM-RS configuration
In the simulation delivery section, we present our evaluations for configuring FR2 DM-RS as 1+0 and 1+1, i.e., addPos={pos0, pos1}.
We observe the following:
The difference between FR2 DM-RS addPos={pos0, pos1} is a slight SNR degradation of less than 1dB for the 30%TPUT test point, with addPos=pos0. The absolute TPUT of DM-RS 1+0 is higher than DM-RS 1+1.
All three options from the last meeting are acceptable.


PT-RS configuration
In the simulation delivery section, we present our evaluations for configuring PT-RS on and off in FR2 MCS16.
We observe the following:
The difference between FR2 MCS16 PT-RS on and off is a slight SNR degradation of up to 0.5dB for the 30%TPUT test point. DM-RS configuration 1+0 and 1+1 are similarly impacted.
Hence, we propose
RAN4 to only define requirements with FR2 PT-RS deactivated.



Simulation delivery 30% TPUT
Unless stated otherwise in the following tables, the simulation setup follows the standard PUSCH setup, as captured in [2]. This is a revision and extension of the results, provided by Nokia in [3].
Table 1: Simulation summary 30%TPUT SINR.
	PUSCH 1T2R
	SNR (dB) @

	
	Ideal 70% TP
	Ideal 30% TP

	CP-OFDM
	FR1 Mappying type A
	15kHz, 10MHz
	MCS16
	TDLC300-100
	DMRS 1+1
	7.79
	0.55

	
	
	30kHz, 40MHz
	MCS16
	TDLC300-100
	DMRS 1+1
	7.58
	0.49

	
	FR1 Mappying type B
	15kHz, 10MHz
	MCS16
	TDLC300-100
	DMRS 1+1
	7.86
	0.58

	
	
	30kHz, 40MHz
	MCS16
	TDLC300-100
	DMRS 1+1
	7.59
	0.48

	
	FR2 with PTRS
	60kHz, 100MHz
	MCS16
	TDLA30-300 
	DMRS 1
	8.84
	0.68

	
	
	
	
	
	DMRS 1+1
	8.16
	0.7

	
	
	120kHz, 100MHz
	MCS16
	TDLA30-300 
	DMRS 1
	7.77
	0.82

	
	
	
	
	
	DMRS 1+1
	7.67
	0.76

	
	FR2 without PTRS
	60kHz, 100MHz
	MCS16
	TDLA30-300 
	DMRS 1
	8.43
	0.59

	
	
	
	
	
	DMRS 1+1
	7.67
	0.4

	
	
	120kHz, 100MHz
	MCS16
	TDLA30-300 
	DMRS 1
	7.24
	0.47

	
	
	
	
	
	DMRS 1+1
	7.1
	0.42

	
	
	
	
	
	
	
	

	CP-OFDM
	FR1 Mappying type A
	15kHz, 5MHz
	MCS16
	TDLC300-100
	DMRS 1+1
	7.81
	0.59

	
	
	15kHz, 20MHz
	MCS16
	TDLC300-100
	DMRS 1+1
	7.79
	0.45

	
	
	30kHz, 10MHz
	MCS16
	TDLC300-100
	DMRS 1+1
	7.7
	0.63

	
	
	30kHz, 20MHz
	MCS16
	TDLC300-100
	DMRS 1+1
	7.66
	0.53

	
	
	30kHz, 100MHz
	MCS16
	TDLC300-100
	DMRS 1+1
	7.58
	0.49

	
	FR1 Mappying type B
	15kHz, 5MHz
	MCS16
	TDLC300-100
	DMRS 1+1
	7.88
	0.61

	
	
	15kHz, 20MHz
	MCS16
	TDLC300-100
	DMRS 1+1
	7.87
	0.51

	
	
	30kHz, 10MHz
	MCS16
	TDLC300-100
	DMRS 1+1
	7.72
	0.62

	
	
	30kHz, 20MHz
	MCS16
	TDLC300-100
	DMRS 1+1
	7.7
	0.51

	
	
	30kHz, 100MHz
	MCS16
	TDLC300-100
	DMRS 1+1
	7.58
	0.49

	
	FR2 with PTRS
	60kHz, 50MHz
	MCS16
	TDLA30-300 
	DMRS 1
	8.59
	0.92

	
	
	
	
	
	DMRS 1+1
	8.14
	0.81

	
	
	120kHz, 50MHz
	MCS16
	TDLA30-300 
	DMRS 1
	7.8
	1.14

	
	
	
	
	
	DMRS 1+1
	7.48
	0.96

	
	
	120kHz, 200MHz
	MCS16
	TDLA30-300 
	DMRS 1
	7.99
	0.83

	
	
	
	
	
	DMRS 1+1
	7.76
	0.72

	
	FR2 without PTRS
	60kHz, 50MHz
	MCS16
	TDLA30-300 
	DMRS 1
	8.34
	0.58

	
	
	
	
	
	DMRS 1+1
	7.63
	0.46

	
	
	120kHz, 50MHz
	MCS16
	TDLA30-300 
	DMRS 1
	7.19
	0.62

	
	
	
	
	
	DMRS 1+1
	6.87
	0.47

	
	
	120kHz, 200MHz
	MCS16
	TDLA30-300 
	DMRS 1
	7.45
	0.53

	
	
	
	
	
	DMRS 1+1
	7.21
	0.43





Conclusion
In this contribution we have delivered our simulation results and discussed the remaining open issues (FR2 PT-RS and DM-RS configuration) for 30% TPUT test points.
We have made the following observations and proposals:
DM-RS configuration
1. The difference between FR2 DM-RS addPos={pos0, pos1} is a slight SNR degradation of less than 1dB for the 30%TPUT test point, with addPos=pos0. The absolute TPUT of DM-RS 1+0 is higher than DM-RS 1+1.

PT-RS configuration
the 30%TPUT test point. DM-RS configuration 1+0 and 1+1 are similarly impacted.
1. RAN4 to only define requirements with FR2 PT-RS deactivated.
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