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Introduction
The current WID of NR_demod_enh2-Perf [1] is very clear on the scope of BS demodulation requirements in this WI:
	BS demodulation requirements:
· [bookmark: _Hlk67836396]PUSCH demodulation requirements for FR1 256QAM
· Note 1: low mobility is considered for requirements definition
· Note 2: Realistic phase noise modelling is left up to the contributing entities



In this contribution we will express our views on the requirements that best capture practical deployments for PUSCH 256QAM in FR1.


Discussion

Expected use cases and deployments
We do not expect the use cases and deployment scenarios to be controversial for PUSCH 256QAM FR1, hence we directly state our observations hereunder:
256QAM is expected to be used in high TPUT scenarios, hence we expect configurations with 1 and 2 layers, no 1Rx, no 1Tx, full slot allocation, and only high TPUT KPI percentages make sense.
256QAM is not expected to be used in long range applications, hence no dft-s-ofdm configuration is expected.
256QAM is not expected to be used in low latency applications, hence only type A PUSCH mapping type configuration is expected.
256QAM is expected to be used in low mobility environments with good radio conditions, hence we expect only the TDL A 30-10 Low channel model to be relevant.
256QAM is expected to be sensitive to phase noise, hence addPos1 and addPos2 is expected to be configured. The need for PT-RS configuration is not yet clear to us.
RAN4 to study, if configuration of PT-RS results in a significant demodulation performance improvement in FR1 256QAM PUSCH.


Proposed configurations
Following the observations from the previous expected use cases and deployment section, we propose the following:
Have requirements for MCS 22 (table 2, 754/1024).
Have requirements for 1 and 2 layers.
Have requirements for 2 Tx and {2, 4, 8} Rx.
Have requirements for full slot allocation only.
Have requirements with 70% TPUT KPI only.
Have requirements for CP-OFDM only.
Have requirements for type A PUSCH mapping type only.
Have requirements for the TDL A 30-10 Low channel model only.
Have requirements for both DM-RS addPos1 and addPos2.

For convenience, we summarize all our proposals in the following tables (content based on current Rel-15 PUSCH requirements), with changes from Rel-15 highlighted in bold:
Table 1: Test parameters.
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	[pos1, pos2]

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}, {0, 1}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain
	PUSCH mapping type
	A, B

	resource
	Start symbol
	0 

	assignment
	Allocation length
	14 

	Frequency domain resource
	RB assignment
	Full applicable test bandwidth

	assignment
	Frequency hopping
	Disabled

	TPMI index for 2Tx two-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	NOTE 1:	The same requirements are applicable to FDD and TDD with different UL-DL pattern.



Table 2: FRC related parameters.
	Parameter
	Value

	Number of Tx
	1, 2

	Number of Rx
	2,4,8

	Number of Layers
	1,2

	MCS index
	22 (table 2, 754/1024)

	Carrier frequency (GHz) for simulation alignment
	4

	Propagation condition
	TDL-A 30ns, 10Hz Low

	SCS and BW
	15kHz: 5MHz, 10MHz, 20MHz.
30kHz: 10MHz, 20MHz, 40MHz, 100MHz.

	Timing offset
	0

	Frequency offset
	0

	Testing metric
	SNR @ 70% TPUT




Further issues and details
Further questions, such as
· Applicability rules.
· Possibility for manufacturer declaration.
· Where to put the new requirements in the specification.
· (LTE used the original PUSCH sections’ tables.)
Are to be addressed in later meetings.

Though we would already like to note that the UE capability “pusch-256QAM” is optional [2]:
	1-5
	256QAM for PUSCH
	256QAM for PUSCH
	
	pusch-256QAM
	BandNR
	No
	Yes
	For FR1, RAN4 can further discuss to mandate 256QAM for PUSCH for FR1 in future release.
For FR2, RAN4 agreed that no BS and UE requirements will be introduced in Rel.15.
	Optional with capability signalling (for both FR1 and FR2)





Conclusion
In this contribution we have provided our views on 256QAM deployment scenarios and requirement test configurations in FR1.
We have made the following observations and proposals:

1. 256QAM is expected to be used in high TPUT scenarios, hence we expect configurations with 1 and 2 layers, no 1Rx, no 1Tx, full slot allocation, and only high TPUT KPI percentages make sense.
256QAM is not expected to be used in long range applications, hence no dft-s-ofdm configuration is expected.
256QAM is not expected to be used in low latency applications, hence only type A PUSCH mapping type configuration is expected.
256QAM is expected to be used in low mobility environments with good radio conditions, hence we expect only the TDL A 30-10 Low channel model to be relevant.
256QAM is expected to be sensitive to phase noise, hence addPos1 and addPos2 is expected to be configured. The need for PT-RS configuration is not yet clear to us.
1. RAN4 to study, if configuration of PT-RS results in a significant demodulation performance improvement in FR1 256QAM PUSCH.

Have requirements for MCS 22 (table 2, 754/1024).
Have requirements for 1 and 2 layers.
Have requirements for 2 Tx and {2, 4, 8} Rx.
Have requirements for full slot allocation only.
Have requirements with 70% TPUT KPI only.
Have requirements for CP-OFDM only.
Have requirements for type A PUSCH mapping type only.
Have requirements for the TDL A 30-10 Low channel model only.
Have requirements for both DM-RS addPos1 and addPos2.
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