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Background
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this paper, the simulation results for URLLC UE demodulation requirements are presented based on the agreed parameters on previous e-meetings. 
High reliability 
Simulation assumption
For PDSCH high reliability with higher BLER, MCS13/16/19 are proposed by companies. The simulation results for these three MCS are shown in this paper. The agreed parameters in WF [1] are concluded in table below.
Table 2-1: Simulation assumption for UE PDSCH performance requirements
	Parameter
	Value

	Frequency range
	FR1

	Transform precoding 
	Disabled

	Duplex mode
	FDD/TDD

	Antenna configuration
	2x2, ULA low
2x4, ULA low

	PDSCH configuration
	Mapping type
	Type A

	
	Starting symbol (S) 
	2

	
	Length (L)
	12

	
	PDSCH aggregation factor
	2

	PDSCH DMRS configuration
	DMRS Type
	Type 1

	
	DM-RS duration
	Single-symbol DM-RS

	
	Number of additional DMRS
	1

	Number of HARQ Processes
	4

	PT-RS
	Disabled

	Propagation condition
	TDLA30-10

	MCS Table
	Table 3, MCS 13/16/19

	SCS and BW
	FDD:15KHz, 10MHz
TDD:30KHz, 40MHz

	Frequency domain resource
	Full BW

	TDD pattern 
	7D1S2U (S=6:4:4)

	Testing metric
	Target BLER:  1%
(BLER is calculated after all transmission)



Simulation results:
PDSCH performance with different MCS for TDD and FDD were simulated. 
· FDD
The SNR values with MCS13/16/19 when BLER=0.01 for 2x2 and 2x4 are shown in table below:
Table 2-2: SNR values for PDSCH FDD performance requirements
	MCS
Antenna configuration
SNR

	2x2
	2x4

	MCS13
	-1.6
	-4.4

	MCS16
	1.7
	-1.3

	MCS19
	5
	2.1



Low latency
PDSCH mapping Type B and processing capability 2:
Simulation assumption
The test parameters according to the discussion of previous meetings are concluded in table below:
Table 3-1: Test parameters for UE PDSCH performance requirements
	Parameter
	Value

	Frequency range
	FR1

	Duplex mode
	FDD/TDD

	Antenna configuration
	2x2 and 2x4, ULA low

	PDSCH configuration
	Mapping type
	Type B

	
	Starting symbol (S) 
	2

	
	Length (L)
	2

	
	PDSCH aggregation factor
	1

	PDSCH DMRS configuration
	DMRS Type
	Type 1

	
	DM-RS duration
	Single-symbol DM-RS

	
	Number of additional DMRS
	1

	Maximum number of HARQ transmission
	1

	Number of HARQ process
	2

	Propagation condition
	TDLA30-10

	MCS Table
	Table 1, MCS 4

	SCS and BW
	FDD:15KHz, 10MHz
TDD:30KHz, 40MHz

	TDD Pattern
	DDDSU, S=10:2:2

	Frequency domain resource
	Full BW

	K1
	0

	Testing metric
	Throughput: 70% 



Simulation results:
PDSCH performance with for FDD and TDD were simulated based on the parameter assumption in Table 3-1.
· FDD
The performance for 2x2 and 2x4 for symbol lengths of 2 and 7 are simulated as shown in figure below (L=2os has been agreed):
[image: ]      [image: ]
Figure 3-1: Throughput vs SNR for PDSCH FDD with symbol lengths of 2 and 7 for antenna configuration 2x2 and 2x4
According to the simulation results shown in Figure 2-1, the SNR values of 70% throughput are listed in table below:
Table 3-2: SNR values of 70% throughput for FDD
	Symbol length
SNR
Antenna configuration

	2x2
	2x4

	L=2
	-2.4
	-5.7



· TDD
The PDSCH mapping Type B for TDD was agreed that only scheduled on S slot. The simulation results of PDSCH TDD with symbol lengths of 2 and 7 are shown in below (L=2os has been agreed):
[image: ]     [image: ]
Figure 3-2: Throughput vs SNR for PDSCH TDD with symbol lengths of 2 and 7 for antenna configuration 2x2 and 2x4
According to the simulation results shown in Figure 3-2, the SNR values of 70% throughput are listed in table below:
Table 3-3: SNR values of 70% throughput for TDD
	Symbol length
SNR
Antenna configuration

	2x2
	2x4

	L=2
	-2.2
	-5.5



Pre-emption indication:
Simulation assumption
The agreed parameters are concluded in table below.
Table 3-3: Simulation assumption for UE PDSCH performance requirements
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD, TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	FDD: 4
TDD: 8

	The number of slots between PDSCH and corresponding HARQ-ACK information and TDD pattern
	
	FDD: 2
TDD: FR1.30-1

	CBW/SCS
	
	FDD: 10/15
TDD: 40/30

	RB allocation
	
	Full bandwidth

	MIMO layer
	
	Rank 1

	Propagation condition
	
	TDLA30-10

	Test metric
	
	70% TP



Simulation results
According to the agreed parameters for URLLC and parameters in table above for eMBB, simulations were setup for FDD with MCS4 and MCS13. The results are shown in figure below, simulations include 1). Throughput vs BLER for eMBB UE without pre-emption. 2). Throughput vs BLER for eMBB UE with pre-emption of 10% probability with/without buffer flushing. 3). Throughput vs BLER for eMBB UE with pre-emption of 20% probability with/without buffer flushing. 
  [image: ] [image: ]
Figure 3-3: PDSCH performance for pre-emption with MCS4 and MCS13
The SNR values of these setup for 70% of maximum throughput are shown in table below:
Table 3-4: SNR values for PDSCH FDD performance requirements
	Antenna configuration
SNR
Setup

	MCS4
	MCS13

	No pre-emption
	-3.6
	4.8

	With buffer flush
	10% probability
	-3.5
	6.1

	
	20% probability 
	-3.2
	8.2

	Without buffer flush
	10% probability
	-3.3
	7

	
	20% probability 
	-3
	13
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