[bookmark: _Hlk43883961]3GPP TSG-RAN WG4 Meeting #98-bis-e	R4-2109593
Electronic meeting, 19th – 27th May, 2021

Source:	Ericsson
Title:	Simulation results for NR-U PUSCH demodulation requirement
Agenda item:	6.1.7.4.2
Document for:	information
[bookmark: _Hlk43883999]
1. Introduction
[bookmark: _Hlk528680199]In RAN4#98-e meeting, companies got agreements on PUSCH simulation assumptions [1]. This contribution delivers our simulation results for both PUSCH and CG-UCI multiplexing on PUSCH based on our analysis and proposals [2].

2. Simulation assumptions and results for PUSCH 
Table 2-1. Simulation assumptions for PUSCH demodulation
	[bookmark: _Ref53665711][bookmark: _Hlk43884116]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

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

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

	
	DM-RS port
	{0}

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

	Time domain
	PUSCH mapping type
	A and B

	resource
	Start symbol
	0

	assignment
	Allocation length
	14

	Frequency domain resource
	RB assignment
	The first interlace

	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 2-2. Ideal simulation results of 20MHz bandwidth
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	Additional DM-RS position
	MCS
	Subcarrier spacing 
(kHz)
	SNR
(dB)

	
	
	
	
	
	
	
	
	typeA
	typeB

	1
	2
	Normal
	TDLA30-10 Low
	70 %
	pos1
	20
	15
	9.5
	9.5

	
	
	
	
	
	
	
	30
	9.4
	9.4



Table 2-3. Impairment simulation results of 20MHz bandwidth
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex G)
	Fraction of maximum throughput
	Additional DM-RS position
	MCS
	Subcarrier spacing 
(kHz)
	SNR
(dB)

	
	
	
	
	
	
	
	
	typeA
	typeB

	1
	2
	Normal
	TDLA30-10 Low
	70 %
	pos1
	20
	15
	12
	12

	
	
	
	
	
	
	
	30
	11.9
	11.9




3. Simulation assumptions and results for CG-UCI multiplexing on PUSCH
Table 3-1 simulation assumptions for CG-UCI multiplexing on PUSCH demodulation
	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

	Channel model
	TDLA30-10 low

	Antenna configuration 
	1Tx2Rx low

	MCS
	20

	HARQ
	Maximum number of HARQ transmissions
	1

	
	RV sequence
	0

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	Single-symbol DM-RS

	
	Additional DM-RS position
	pos1

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

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

	
	DM-RS port(s)
	{0}

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

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0

	
	Allocation length
	14

	Frequency domain resource assignment
	RB assignment
	15kHz SCS: {0, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100}
30kHz SCS: {0, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50}

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	
	Number of CG-UCI information bit payload
	18

	UCI
	scaling 
	1

	
	betaOffsetCG-UCI-r16
	8

	
	UCI partition for frequency hopping 
	Disabled

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




Pattern of CG-UCI information bits 
· Use a bit pattern {c0,c1,…,c17} that consists of :
· HARQ process number: [c0,c1,c2,c3] = [0 0 0 1]
· RV sequence: [c4,c5] = [0 0]
· NDI: [c6] = toggle for every new transmission, e.g. 0 for even transmissions and 1 for odd ones
· COT sharing information field: [c7,c8,…c17] = [0,0,0,0,0,0,0,0,0,0,0]


Table 3-2 Ideal simulation results for 20MHz BW 
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix 
	PUSCH mapping type
	Additional DM-RS position
	SCS [kHz]
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	Type A
	pos1
	15
	2.3

	
	
	
	
	
	
	30
	2.3

	
	2
	Normal
	TDLA30-10 Low
	Type B
	pos1
	15
	2.3

	
	
	
	
	
	
	30
	2.4



Table 3-3 Impairment simulation results for 20MHz BW 
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix 
	PUSCH mapping type
	Additional DM-RS position
	SCS [kHz]
	SNR (dB)

	1
	2
	Normal
	TDLA30-10 Low
	Type A
	pos1
	15
	4.3

	
	
	
	
	
	
	30
	4.3

	
	2
	Normal
	TDLA30-10 Low
	Type B
	pos1
	15
	4.3

	
	
	
	
	
	
	30
	4.4




4. Conclusion
In this contribution, we deliver our simulation results based on the WF in the last meeting and our discussion paper [2].
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