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Introduction
In the RAN4#92-bis meeting, the NR Rel-16 performance requirement enhancement BS demodulation open issues were captured in the agreed adhoc minutes [1], no way forward was required. The main remaining issue is:
· Decide on the specific test cases to introduce for 30%TPUT requirements.
In this contribution we provide views on this topic.


PUSCH 30%TPUT requirements
In RAN4#92-bis several agreements were reached concerning the specific test cases to introduce for 30%TPUT requirements. All companies agreed that only a limited number of additional test cases should be introduced. The exact agreements are captured in the adhoc minutes [1] as follows:
	Antenna: 
· 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 
Nokia/HW: 1 RB test shall be a separate WI objective

[…]

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
[…]
SCS: Only test the lowest supported SCS for each frequency range
DM-RS configuration: only test a single supported DM-RS pattern




In line with the reached agreements, we see a possible compromise to introduce one additional “row” per SCS/BW and TDRA table from the Rel-15 CP-OFDM requirements. The would introduce the following new test load:
· PUSCH FR1 CP-OFDM, cond.: 14 new tests.
· PUSCH FR1 CP-OFDM, OTA: 14 new tests.
· PUSCH FR2 CP-OFDM, OTA: 5 new tests.
Which makes 33 new tests for 30%TPUT, which quite above the max. 20 test cases we previously aimed for, but we could compromise to this number.
These test cases could be captured in an agreement along the following lines, which is compatible with the previous agreements:
[bookmark: _Hlk23595512]For each SCS/BW combination and TDRA type introduced in Rel-15 CP-OFDM, add one additional 30%TPUT test requirement for 1T2R, MCS2, DM-RS 1+1, with PT-RS off.

Example of impact in [38.104, Section 8.2.1.2] from the compromise proposal:
	Table 8.2.1.2-1: Minimum requirements for PUSCH, Type A, 5 MHz channel bandwidth, 15 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-A3-8
	pos1
	[-2.3]

	
	
	Normal
	TDLB100-400 Low
	30 %
	G-FR1-A3-8
	pos1
	

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	pos1
	[10.1]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	pos1
	[12.3]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	pos1
	[-5.8]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	pos1
	[6.2]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	pos1
	[8.8]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-8
	pos1
	[-8.7]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-8
	pos1
	[3.0]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-8
	pos1
	[5.6]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	pos1
	[1.0]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	pos1
	[18.2]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	pos1
	[-2.3]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	pos1
	[11.0]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-22
	pos1
	[-5.3]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-22
	pos1
	[6.8]



[Idem for the tables in-between]

Table 8.2.1.2-14: Minimum requirements for PUSCH, Type B, 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
	[-2.5]

	
	
	Normal
	TDLB100-400 Low
	30 %
	G-FR1-A3-14
	pos1
	

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-14
	pos1
	[10.1]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-14
	pos1
	[13.1]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-14
	pos1
	[-5.8]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-14
	pos1
	[6.3]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-14
	pos1
	[9.2]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-14
	pos1
	[-8.7]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-14
	pos1
	[3.1]

	
	
	Normal
	TDLA30-10 Low
	70 %
	G-FR1-A5-14
	pos1
	[5.9]

	2
	2
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-28
	pos1
	[1.6]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-28
	pos1
	[19.3]

	
	4
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-28
	pos1
	[-2.2]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-28
	pos1
	[11.6]

	
	8
	Normal
	TDLB100-400 Low
	70 %
	G-FR1-A3-28
	pos1
	[-5.3]

	
	
	Normal
	TDLC300-100 Low
	70 %
	G-FR1-A4-28
	pos1
	[7.1]


 




Example of impact in [38.104, Section 11.2.2.1.2] from the compromise proposal:
	Table 11.2.2.1.2-1: Minimum requirements for PUSCH, 50 MHz channel bandwidth, 60 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS  position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-1
	pos0
	No
	[-2.0]

	
	
	
	
	
	G-FR2-A3-13
	pos1
	No
	[-2.2]

	
	
	Normal
	TDLA30-300 Low
	30 %
	G-FR2-A3-13
	pos1
	No
	

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-1
	 pos0
	Yes
	[12.0]

	
	
	
	
	
	
	
	No
	[11.5]

	
	
	
	
	
	G-FR2-A4-11
	 pos1
	Yes
	[10.7]

	
	
	
	
	
	
	
	No
	[10.7]

	
	
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-1
	 pos0
	Yes
	[13.7]

	
	
	
	
	
	
	
	No
	[13.1]

	
	
	
	
	
	G-FR2-A5-6
	 pos1
	Yes
	[13.4]

	
	
	
	
	
	
	
	No
	[13.1]

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-6
	 pos0
	No
	[1.5]

	
	
	
	
	
	G-FR2-A3-18
	 pos1
	No
	[1.2]

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-6
	 pos0
	Yes
	[TBD]

	
	
	
	
	
	
	
	No
	[TBD]

	
	
	
	
	
	G-FR2-A4-16
	 pos1
	Yes
	[19.6]

	
	
	
	
	
	
	
	No
	[18.1]



[Idem for the tables in-between]

Table 11.2.2.1.2-5: Minimum requirements for PUSCH, 200 MHz channel bandwidth, 120 kHz SCS
	Number of TX antennas
	Number of demodulation branches
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	FRC
(Annex A)
	Additional DM-RS  position
	PT-RS
	SNR
(dB)

	1
	2
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-5
	 pos0
	No
	[-2.1]

	
	
	
	
	
	G-FR2-A3-17
	 pos1
	No
	[-2.4]

	
	
	Normal
	TDLA30-300 Low
	30 %
	G-FR2-A3-17
	 pos1
	No
	

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-5
	 pos0
	Yes
	[11.3]

	
	
	
	
	
	
	
	No
	[10.9]

	
	
	
	
	
	G-FR2-A4-15
	 pos1
	Yes
	[11.2]

	
	
	
	
	
	
	
	No
	[10.7]

	
	
	Normal
	TDLA30-75 Low
	70 %
	G-FR2-A5-5
	 pos0
	Yes
	[14.1]

	
	
	
	
	
	
	
	No
	[13.4]

	
	
	
	
	
	G-FR2-A5-10
	 pos1
	Yes
	[13.7]

	
	
	
	
	
	
	
	No
	[13.3]

	2
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A3-10
	 pos0
	No
	[1.4]

	
	
	
	
	
	G-FR2-A3-22
	 pos1
	No
	[1.1]

	
	
	Normal
	TDLA30-300 Low
	70 %
	G-FR2-A4-10
	 pos0
	Yes
	[21.5]

	
	
	
	
	
	
	
	No
	[20.2]

	
	
	
	
	
	G-FR2-A4-20
	 pos1
	Yes
	[19.0]

	
	
	
	
	
	
	
	No
	[18.2]



 





Conclusion
In this contribution we have provided our views on which test cases should be introduced for PUSCH 30%TPUT performance requirements. We have made the following proposals and observations:

PUSCH 30%TPUT requirements:
1. For each SCS/BW combination and TDRA type introduced in Rel-15 CP-OFDM, add one additional 30%TPUT test requirement for 1T2R, MCS2, DM-RS 1+1, with PT-RS off.
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