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Introduction
This paper presents discussion and simulation results for interlaced PUSCH including GC-UCI considering the agreed simulation parameters on [1].
[bookmark: _Ref53914022]Discussion
In RAN4#98-bis-e there was an initial agreement on the fixed pattern for information bits [2].
	Agreement:
Tentative agreements: set each field in the CG-UCI to specific values:
· 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]
· Option 1: [c6] = [1]
· Option 2: [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]



There was a discussion on the feasibility to specify a fixed pattern for the tests. In this contribution we provide results comparing two patterns, a random pattern (Pattern 1) and a fixed pattern (Pattern 2).
	
	Pattern 1
	Pattern 2

	HARQ process number
	[0 0 0 0]
	[0 0 0 1]

	RV sequence 
	[0 0]
	[0 0]

	NDI
	toggle between 0 and 1 for every new transmission 
	toggle between 0 and 1 for every new transmission 

	COT
	Random
	[0 0 0 0 0 0 0 0 0 0 0]



The UE should normally toggle the NDI field (1 bit) for each new transmission. In this case, as the maximum number of HARQ transmissions for NR-U CG-UCI multiplexed on PUSCH is 1, the NDI was proposed to be fixed during the tests. However, depending on implementation, the gNB could consider an unexpected NDI as an error if this field is fixed while performing the tests. 
Define performance requirements for CG-UCI toggling NDI for every new transmission (Option 2).


PUSCH Simulation results
Preliminary simulation results are presented for interlaced PUSCH in this section. The simulation parameters are shown in Table 1, and the results are shown in Table 2. 
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	Parameter
	Value

	Waveform
	CP-OFDM

	Allocation length
	14 symbols

	Number interlaces
	1

	BW
	20 MHz 

	SCS
	15 and 30 kHz

	TDD pattern
	7D2S1U S=6D:4G:4U for 30kHz SCS
3D1S1U S=10D:2G:2U for 15kHz SCS

	DM-RS configuration 
	1+1

	Mapping type
	Type A and Type B

	MCS (Table 1, namely “qam64”)
	MCS 20

	Propagation condition
	TDLA30-10

	Antenna config
	1x2

	Maximum number HARQ retransmissions
	4

	RV sequence 
	{0,2,3,1} 

	Test metric
	SNR@70% TPUT



[bookmark: _Ref53914017][bookmark: _Ref59201603]Table 2 Simulation results for interlaced PUSCH for MCS 20
	Bandwidth
	DMRS Type
	SCS
	RV seq.
	SNR@70% TPUT

	
	
	
	
	ideal
	Impairment

	20
	TypeA
	15
	{0.2.3.1}
	9.9
	12.4

	
	
	30
	{0.2.3.1}
	9.8
	12.3

	
	TypeB
	15
	{0.2.3.1}
	9.9
	12.4

	
	
	30
	{0.2.3.1}
	9.8
	12.3
















GC-UCI simulation results
Preliminary simulation results are presented for GC-UCI in this section. The simulation parameters are shown in Table 3 and the simulation results are presented in Tables 4. 
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	Parameter
	Value

	Channel model
	TDLA30-10

	Bandwidth
	20 MHz

	Transform precoding
	Disabled

	Default TDD UL-DL pattern 
	30 kHz SCS:
7D1S2U, S=6D:4G:4U

	MCS
	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
	PUSCH mapping type
	A,B

	resource
	Start symbol
	0

	assignment
	Allocation length
	14

	Frequency domain resource
	RB assignment
	1 interlace

	assignment
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	
	Number GC-UCI information bit payload
	18

	
	Scaling
	1

	UCI
	betaOffsetGC-UCI
	8

	
	UCI partition for frequency hopping
	Disabled



Table 4 CG-UCI simulation results 
	Pattern
	SCS
	Mapping type
	CG-UCI SNR@BLER=1%
	PUSCH SNR@BLER=10%

	
	
	
	ideal
	impairment
	ideal
	impairment

	Pattern 1 (random COT info field)
	15 kHz
	A
	3.2
	5.7
	14.2
	16.7

	
	
	B
	3.3
	5.8
	14.2
	16.7

	
	30 kHz
	A
	3.8
	6.3
	14.9
	17.4

	
	
	B
	3.9
	6.4
	14.8
	17.3

	Pattern 2 (fixed COT info field)
	15 kHz
	A
	3.1
	5.6
	14.2
	16.7

	
	
	B
	3.8
	6.3
	14.2
	16.7

	
	30 kHz
	A
	3.9
	6.4
	14.9
	17.4

	
	
	B
	4.6
	7.1
	14.8
	17.3





[bookmark: _Hlk31794208]Conclusion
In this contribution we provided interlaced PUSCH simulation results for NR-U. Among the discussion points, we derive the following observations and proposals:
1. Define performance requirements for CG-UCI toggling NDI for every new transmission (Option 2).
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