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Introduction
During the last RAN4#94-bis-e meeting, good progress was made on the topic of NR URLLC performance requirements with Ultra-Low BLER [1]. With the agreements captured in the WF [2], it is now possible to start simulation campaigns.
In this contribution we provide the results of our NR URLLC performance requirements with Ultra-Low BLER simulation campaigns.
Part of the results are used in our discussion paper to justify the value of “X”.


Simulation results non-relaxed high reliability

Parameters
Unless stated explicitly otherwise in any of the result tables, the simulation setup follows the baseline as captured in WF [2] and the previous ones. 
We summarize the settings as follows:
Table 1: Simulation parameters.
	Parameter
	Value

	Transform precoding
	Disabled (CP-OFDM only)

	System
	Mod/Demod branches
	1T2R

	
	fc
	4 GHz (FR1)

	
	SCS/CBW
	15 kHz with 10 MHz
30 kHz with 40 MHz

	
	Uplink-downlink allocation for TDD
	3D1S1U (S=10:2:2) for 15 KHz, 7D1S2U (S=6:4:4) for 30 KHz

	
	Channel model
	AWGN

	
	Cyclic Prefix
	Normal

	High reliability features
	pusch-AggregationFactor
	n1 (no slot aggregation)

	
	mcs-Table
	qam64LowSE

	
	MCS
	5

	
	maxRank
	1

	HARQ
	Maximum number of HARQ transmissions
	1

	
	RV sequence
	OFF

	
	Code block group based PUSCH retransmission
	Disabled

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1 (i.e., DM-RS = 1+1)

	
	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
	[NID=0, nSCID =0]

	Time domain resource assignment
	PUSCH mapping type
	A and B

	
	Start symbol
	0

	
	Allocation length
	14

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Others
	Channel coding: Limited buffer rate matching, PT-RS
	Disabled

	Performance metric
	SNR@1e-5 BLER point;
SNR@1e-6 BLER point
[SNR vs BLER curve] 
(Block in BLER is “TB”)




Results
The simulations are still ongoing at the time of writing this contribution, hence the figure and numbers below are a preliminary snapshot and might be updated during the meeting.
[image: ]
Figure 1: PUSCH high reliability testing simulation results.


Table 2: PUSCH high reliability testing simulation results.
	Results
	SCS/CBW
	Mapping Type
	SNR @ target BLER [dB]

	
	
	
	1e-5
	1e-6

	Set 1
	15 kHz/10 MHz
	TypeA
	-7.3
	 

	
	
	TypeB
	-7.3
	 

	
	30 kHz/40 MHz
	TypeA
	[-7.6]
	 

	
	
	TypeB
	-7.7
	 





Conclusion
In this contribution we provide the results of our NR URLLC performance requirements with Ultra-Low BLER simulation campaigns.
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