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Introduction
At RAN4#93, a way forward on NR URLLC demodulation and CSI requirements was defined in [1]. 
One of the BS requirements for low latency in [1] is to define a test cases with higher BLER and/or lower confidence level for non-slot feature. 
In this document the simulation assumption parameters for non-slot for BS demodulation requirements are proposed.
[bookmark: _Ref178064866]Discussion
In order to achieve the RAN4 URLLC low latency requirements and to assess the feasibility of testing the non-slot feature with higher BLER and targeting the confidence level of 95%, we performed some different link level simulations, we think that 10% BLER demodulation requirement for URLLC is adequate for assessing algorithm performance and does not imply a long test time. Link level simulation BS parameters assumptions for non-slot is discussed below.
Link level simulation parameters assumptions for BS non-slot
A preliminary link level simulation performed for PUSCH non-slot feature. Figure 1 shows the BLER plot for PUSCH channel for 2 and 7 symbols vs SNR in the range period between -10 dB to +10dB, at 4GHz frequency with TDL-c channel model, 3nsec Channel delay spread, 11Hz Channel doppler, MCS was chosen as 5 where the target code rate is 379/1024, only one DMRS is proposed and 106 slots were used in the simulations. It is clear from the simulations results in figure 1, that 7 symbols have better reliability performance than 2 symbols of non-slot however the latency will be impacted. 
[image: ]
[bookmark: _Ref31809608]Figure 1 BLER vs SNR for PUSCH channel for 2 and 7 symbols for non-slot feature
For simulation assumption parameters we propose the following, as proposed in the way forward [1] to configure fewer symbols for non-slot feature, we propose 2 or 7 symbols for PUSCH slots. We assume one Tx antenna and two Rx antennas. We think that in practice the URLLC channel will have at least some fading and therefore we see no point to run simulations with AWGN channel but instead proposing TDL channel. For TDD patterns, we propose to use the current two patterns in [2], 3D1S1U and 7D1S2U, where for example the UL slot could be configured with 2 or 7 PUSCH symbols. One or two DMRS-es are proposed and no HARQ re-transmissions. Because the non-slot feature improves the latency functionality, hence we propose to use higher MCS to test the algorithm performance, consequently, we propose MCS 21 for simulations assumptions with code rate of 658/1024. From a URLLC payload size perspective, it is unreasonable to allocate a high number of PRBs, consequently we propose 8 PRBs in the simulation assumptions, 8 PRBs will fit well the payload size of 169 bytes. The different symbol and PRB usage will necessitate development of new FRCs. All proposed simulations assumptions are listed in tables 1-3 below.


	Parameter
	Value

	Transform precoding
	Disabled

	Subcarrier spacing
	15kHz, 30kHz

	Carrier Frequency
	3.5 GHz

	Channel model
	TDLC300-100 Low

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

	№ of Tx antennas
	1

	№ of Rx antennas
	2

	No of users
	Single user

	№ of UL scheduled layers
	1

	Scheduler MCS 
	Target code Rate 658/1024

	№ of PRBs
	8

	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
	1 for 2 symbols length
2 for 7 symbols length

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

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0

	Time domain resource assignment
	PUSCH mapping type
	B

	
	Start symbol
	0 

	
	Allocation length
	2, 7 

	Frequency domain resource assignment
	RB assignment
	8 RB

	
	Frequency hopping
	Disabled

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

	Code block group based PUSCH transmission
	Disabled

	No of slots used in simulations
	1 000 000

	№ of slot aggregation for TDD
	2

	Testing metric
	10% BLER Target

	Confidence Level
	95%

	Geometry (BLER/SNR)
	-10: 2: +10 dB



Table 1: Link level simulation assumptions setup for TDD/FDD FR1 non-slot PUSCH 

	Parameter
	Value

	Transform precoding
	Disabled

	Subcarrier spacing
	60kHz, 120kHz

	Carrier frequency
	28GHz

	Channel model
	TDLA30-300 Low

	Default TDD UL-DL pattern
	60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U

	№ of Tx antennas
	1

	№ of Rx antennas
	2

	No of users
	Single user

	№ of UL scheduled layers
	1

	Scheduler MCS
	Target code Rate 658/1024

	№ of PRBs
	8

	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
	1 for 2 symbols length
2 for 7 symbols length

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

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0

	Time domain resource assignment
	PUSCH mapping type
	B

	
	Start symbol
	0 

	
	Allocation length
	2, 7 

	Frequency domain resource assignment
	RB assignment
	-8 RB

	
	Frequency hopping
	Disabled

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

	Code block group based PUSCH transmission
	Disabled

	PT-RS configuration
	Activation
	ON, OFF

	
	Frequency density (KPT-RS)
	2

	
	Time density (LPT-RS)
	1

	No of slots used in simulations
	1 000 000

	№ of slot aggregation for TDD
	2

	Testing metric
	10% BLER Target

	Confidence Level
	95%

	Geometry (BLER/SNR)
	-10: 2: +10 dB



Table 2: Link level simulation assumptions setup for TDD FR2 non-slot PUSCH 
















Conclusion
We kindly ask RAN4 to agree on the following Link level simulation assumptions setup for non-slot PUSCH for URLLC: 

	Parameter
	Value

	Transform precoding
	Disabled

	Subcarrier spacing
	15kHz, 30kHz

	Carrier Frequency
	3.5 GHz

	Channel model
	TDLC300-100 Low

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

	№ of Tx antennas
	1

	№ of Rx antennas
	2

	No of users
	Single user

	№ of UL scheduled layers
	1

	Scheduler MCS 
	Target code Rate 658/1024

	№ of PRBs
	8

	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
	1 for 2 symbols length
2 for 7 symbols length

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

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0

	Time domain resource assignment
	PUSCH mapping type
	B

	
	Start symbol
	0 

	
	Allocation length
	2, 7 

	Frequency domain resource assignment
	RB assignment
	8 RB

	
	Frequency hopping
	Disabled

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

	Code block group based PUSCH transmission
	Disabled

	No of slots used in simulations
	1 000 000

	№ of slot aggregation for TDD
	2

	Testing metric
	10% BLER Target

	Confidence Level
	95%

	Geometry (BLER/SNR)
	-10: 2: +10 dB



Table 1: Link level simulation assumptions setup for TDD/FDD FR1 non-slot PUSCH 

	Parameter
	Value

	Transform precoding
	Disabled

	Subcarrier spacing
	60kHz, 120kHz

	Carrier frequency
	28GHz

	Channel model
	TDLA30-300 Low

	Default TDD UL-DL pattern
	60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U

	№ of Tx antennas
	1

	№ of Rx antennas
	2

	No of users
	Single user

	№ of UL scheduled layers
	1

	Scheduler MCS
	Target code Rate 658/1024

	№ of PRBs
	8

	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
	1 for 2 symbols length
2 for 7 symbols length

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

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0

	Time domain resource assignment
	PUSCH mapping type
	B

	
	Start symbol
	0 

	
	Allocation length
	2, 7 

	Frequency domain resource assignment
	RB assignment
	-8 RB

	
	Frequency hopping
	Disabled

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

	Code block group based PUSCH transmission
	Disabled

	PT-RS configuration
	Activation
	ON, OFF

	
	Frequency density (KPT-RS)
	2

	
	Time density (LPT-RS)
	1

	No of slots used in simulations
	1 000 000

	№ of slot aggregation for TDD
	2

	Testing metric
	10% BLER Target

	Confidence Level
	95%

	Geometry (BLER/SNR)
	-10: 2: +10 dB



Table 2: Link level simulation assumptions setup for TDD FR2 non-slot PUSCH 
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