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1. Introduction
In RAN4 #92bis, it was agreed to introduce PUSCH test cases at 30%-tile throughput test metric [1]. In this contribution, we provide views on test parameters for 30%-tile throughput test.
2.	Discussion
In ad-hoc minutes [1], the following parameters for 30%-tile throughput metric tests were agreed. Open issues are highlighted in yellow.
RAN #92bis
· MCS: 
· MCS2
· Antenna configuration: 
· FR1: 1T2R, FFS for 1T4R and 1T8R
· FR2: 1T2R
· Bandwidth/SCS: 
· the minimal channel bandwidth per SCS (5MHz CBW/15kHz SCS, 10MHz CBW/30kHz SCS, 50MHz CBW/60kHz SCS, 50MHz CBW/120kHz SCS)
· PRB number for PUSCH
· Full BW
· FFS for 1 PRB or small RB allocation 
· Waveform:
· Option 1: CP-OFDM (Nokia, Samsung, Ericsson, HW)
· Option 2: Both CP-OFDM and DFT-s-OFDM (CATT, DCM, China Telecom) 
· PUSCH time domain resource allocation type
· FR1: Both Type A and Type B. 
· gNB needs to pass a single test case. Follow R15 applicability rules (i.e. test either capability if gNB supports both)
· FR2: Type B
· DM-RS configuration
· FR1: 1+1 
· TDD UL-DL configuration: Same TDD patterns as the requirements defined for 70% throughput cases
· Channel Model:
· Use the same channel model as the existing requirements for MCS2:
· FR1: TDLB100-400 Low
· FR2: TDLA30-300 Low
· Applicability rule
· SCS: Only test the lowest supported SCS for each frequency range
· DM-RS configuration: only test a single supported DM-RS pattern

[bookmark: _GoBack]Regarding antenna configuration, 1T2R was already agreed for both FR1 and FR2, while 1T4R and 1T8R for FR1 were FFS. Recently, not only 2 but also 4/8Rx has been used as a common configuration to improve uplink performance in LTE. It can be expected that 4/8Rx is typical assumptions especially for BS type 1-C. If only test cases with 2Rx is introduced, even gNB capable of up to 4 or 8Rx will be tested with 2Rx, and performance including Rx diversity at 30%-tile throughput cannot be ensured. 
In general, due to Rx diversity gain, the required SNR decreases as the number of Rx increases. For example, in the case of 70%-tile test metric with 100MHz CBW and 30 kHz SCS, approximately 6dB lower SNR can be obtained for 1T8R compared to 1T2R. To ensure the cell edge performance, lower SNR condition shall be tested, which means larger number of Rx shall be tested. Therefore, it is proposed to adopt 1T2R, 1T4R and 1T8R for FR1. However, the applicability rule for Rx number should be further discussed considering number of test cases to be tested.
Proposal 1: For antenna configuration, adopt 1T2R, 1T4R and 1T8R for FR1. Applicability rule is FFS.

TS 38.104 [2]
Table 8.2.1.2-7: Minimum requirements for PUSCH, Type A, 100 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS position
	SNR
(dB)

	1
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-14
	pos1
	[-2.9]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-14
	pos1
	[10.2]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-14
	pos1
	[12.7]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-14
	pos1
	[-6.0]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-14
	pos1
	[6.2]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-14
	pos1
	[8.7]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-14
	pos1
	[-9.0]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-14
	pos1
	[2.9]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-14
	pos1
	[5.5]

	----Ommited---



Regarding number of RB(s), full RB allocation was already agreed in the last meeting, while one RB or small RB allocation was still under discussion. There are two motivations to introduce 30%-tile test metric for PUSCH.
1) Ensure HARQ and soft buffer performance
2) Ensure cell edge performance
To ensure HARQ and soft buffer performance, larger TBS size should be considered since soft buffer capability cannot be confirmed in the case of small TBS size. Considering PUSCH test parameters from agreed options, full RB allocation is suitable from this aspects. In addition, larger MCS is better to ensure soft buffer performance. 
On the other hand, to ensure cell edge performance, minimum RB allocation should be considered. In general, low SNR and small number of RB allocation can be assumed at cell edge UEs. Furthermore, there is no test case that guarantees performance with the smallest RB allocation in current PUSCH test coverage.
From the above discussion, to confirm different aspects based on 1) and 2), MCS 16 and full RB allocation for 1) and MCS 2 and 1RB allocation for 2) are suitable.
Proposal 2: Adopt full PRB allocation for MCS 16 and one PRB allocation for MCS 2.

Regarding waveform, two options were proposed in the last meeting. As mentioned above, one motivation of this requirement is to ensure cell edge performance. In general, waveform DFT-s-OFDM has the advantage of cell coverage compared to CP-OFDM and is expected to be configured mainly to the cell edge UEs. Therefore, it is important to introduce 30%-tile test metric for DFT-s-OFDM to ensure the cell edge performance. 
Proposal 3: For waveform, adopt option 2 (both CP-OFDM and DFT-s-OFDM).
3.	Conclusion
In this contribution, we discuss on views on 30% TP test point. The following observation and proposals are obtained.
Proposal 1: For antenna configuration, adopt 1T2R, 1T4R and 1T8R for FR1. Applicability rule is FFS.
Proposal 2: Adopt full PRB allocation for MCS 16 and one PRB allocation for MCS 2.
Proposal 3: For waveform, adopt option 2 (both CP-OFDM and DFT-s-OFDM).
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