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Background
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this paper, URLLC BS PUSCH demodulation requirements for high reliability and low latency are provided based on the agreed parameters.
Simulation
High reliability
Simulation assumption
According to the WF [1], the test parameters according to the agreements of #94 and #94bis e-meeting are concluded in table below:
Table 2-1: Parameters for BS PUSCH performance requirements for high reliability
	Parameter
	Value

	Frequency range
	FR1

	Transform precoding
	Disabled

	Antenna configuration
	1x2, ULA Low

	PUSCH configuration
	Mapping type
	Type A and Type B

	
	Starting symbol (S) 
	0

	
	Length (L)
	14

	
	PUSCH aggregation factor
	n2 for 30 kHz SCS
FFS 15 kHz SCS

	PUSCH DMRS configuration
	DMRS Type
	Type 1

	
	DMRS duration
	Single-symbol DM-RS

	
	Number of additional DMRS
	1

	Propagation condition
	TDLB100-400

	MCS Table
	Table 3, MCS 5

	SCS and BW
	15 kHz / 10 MHz
30 kHz / 40 MHz

	Frequency domain resource
	Full Bandwidth

	TDD pattern 
	 15 kHz SCS: 3D1S1U, S=10:2:2
30 kHz SCS: 7D1S2U, S=6:4:4

	Maximum number of HARQ transmissions
	4

	Testing metric
	Target BLER:  10-2
(Calculate the target BLER after all transmission)



Simulation result
· TDD
Based on the parameters listed in Table 2-1, the BLER vs SNR curve for TDD pattern “7D1S2U” is shown in figure below. 
[image: ]
Figure 2-1: BLER vs SNR for PUSCH TDD pattern “7D1S2U”
Figure 2-1 shows that the SNR value is around -8.5dB with target BLER=0.01.

Low latency
Simulation assumption
The test parameters according to the agreements of #94 and #94bis e-meeting and the parameters we proposed are concluded in table below:
Table 2-2 Simulation assumption for PUSCH mapping Type B
	Parameter
	Value

	Frequency range
	FR1

	Transform precoding
	Disabled

	Antenna configuration
	1x2, low

	SCS and BW
	15 kHz / 10 MHz
30 kHz / 40 MHz

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	0

	Time domain resource assignment
	PUSCH mapping type
	Type B

	
	Start symbol
	0 

	
	Allocation length
	2 

	
	PUSCH aggregation factor
	1

	SCS and BW
	15 kHz / 10 MHz
30 kHz / 40 MHz

	TDD pattern
	 15 kHz SCS: 3D1S1U, S=10:2:2
30 kHz SCS: 7D1S2U, S=6:4:4

	MCS Table
	Table 3, MCS 10

	Propagation condition
	TDLC300-100 Low

	Maximum number of HARQ transmissions
	1

	Frequency domain resource assignment
	Full bandwidth

	Test metric
	70% TP 



Simulation results
The performance for PUSCH mapping Type B for TDD with symbol length of 2 is presented in figure below:
· TDD
Based on the agreed and proposed parameters listed in Table 2-2, the simulated performances for TDD are shown in Figure 2-2 for symbol length of 2.
  [image: ]
Figure 2-2: Throughput vs SNR for PUSCH TDD with symbol length of 2
The SNR values of 70% throughput for TDD are list in table below:
Table 2-3: SNR values of 70% throughput for TDD
	Symbol length
SNR
Antenna configuration

	1x2

	L=2
	-2.8
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Throughput vs SNR for PUSCH mapping type B TDD





