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Introduction
During RAN4 97 e-meeting, more agreements were reached for the URLLC UE demodulation performance test cases, while there are still open issues for these features: FR2 slot aggregation, FR2 PDSCH mapping type B, and PDSCH pre-emption for FR1. In this paper we present our updated simulation results for these features.
Simulation results
PDSCH slot aggregation for FR2
Simulation assumptions
Our simulation is based on the following simulation assumptions agreed in [2]:
· SCS/CBW: 120 kHz/100 MHz
· TDD UL-DL pattern: DDSU, S=11:3:0 
· PDSCH configuration
· Scheduling: No scheduling in D slot i, where mod(i,160) = 0 and mod(i, 160) = 1, and S slots
· Mapping Type A, Start symbol 1, Duration 13
· PRB allocation: Full (66 PRBs)
· Aggregation level: 2
· Maximum number of HARQ transmissions: 4
· Maximum number of HARQ process: 2
· DMRS configuration: Type 1, 1 additional DMRS, Single symbol 
· TRS configuration: 20 ms periodicity, 2 slots, Offset 10 ms
· PT-RS configuration: Frequency density 2, Time density 1, RE offset 2 
· Overhead for TBS determination: 6
· SSB configuration: Periodicity 20 ms, Allocated in first slot within 20ms
· MIMO layer: rank 1
· MCS​
· PRB bundling: 2
· Precoding model: Random Precoding, per slot, WB granularity (codebook configuration Single panel Type 1)
· Propagation condition: TDLA30-75
· Antenna correlation: 2x2, ULA Low
· Receiver type: MMSE-IRC
· Test metric: 1% BLER (BLER is calculated after all transmission)
Simulation results
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Figure 1 SNR - BLER curve for FR2 TDD

Table 1 SNR at 1% BLER target for FR2 TDD
	Channel Model
	MCS
	SNR @ 1% BLER mark [dB]

	
	
	(ideal)
	(impairment)

	TDLA30-75
	13
	-5.44
	-4.44

	
	16
	-3.27
	-2.27

	
	19
	-1.62
	-0.62


PDSCH mapping type B for FR2
Simulation assumptions
Our simulation is based on the following simulation assumptions agreed in [2]:
· SCS/CBW: 120 kHz/100 MHz
· TDD UL-DL pattern: DDDSU with S=10:2:2
· PDSCH configuration
· Scheduling: All DL slots except slot 0 within 20 ms
· Mapping Type B, Start symbol 1, Duration 2
· PRB allocation: Full (66 PRBs)
· Aggregation level: 1
· Maximum number of HARQ transmissions: 1
· Maximum number of HARQ process: 4
· DMRS configuration: Type 1, Single symbol DM-RS, 0 additional DM-RS​
· TRS configuration: 20 ms periodicity, 2 slots, Offset 10 ms
· SSB configuration: Periodicity 20 ms, Allocated in first slot within 20ms
· FRC: Rank 1 with MCS 4 (MCS Table 1)
· PRB bundling: 2
 Precoding model: Random Precoding, per slot, WB granularity (codebook configuration Single panel Type 1)
· PTRS configuration: Frequency density 2, Time density 1, RE offset 2 
· Overhead for TBS determination: 0
· Propagation condition: TDLA30-75
· Antenna correlation: 2x2, ULA Low
· Receiver type: MMSE-IRC
· Test metric: 70% of max T-put
Simulation results
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Figure 2 Throughput curve for FR2 TDD

Table 2 70% Throughput results for FR2 TDD
	
	SNR @ 70% TP mark [dB]

	
	ideal
	impairment

	MCS4 TDLA30-75
	-1.08
	-0.08



PDSCH pre-emption
Simulation assumptions
The following open issues remain from the previous RAN4 meeting, with the purpose of selecting proper test parameters and test metric to discriminate UE behavior and ensure proper UE processing i.e. the performance gap > 1dB:
· Pre-emption probability​
· Option 1: 10% within 1 radio frame​
· Option 2: 20% within 1 radio frame​
· eMBB MCS ​
· Option 1: MCS13 in Table 1​
· Option 2: MCS4 in Table 1​
· Option 3: MCS 16 in Table 1​
· Test metric​
· Option 1: 70% of max T-put​
· Other options are not precluded​
URLLC PDSCH pre-emption performance test is only defined for FR1. The simulations are based on the following simulation assumptions provided in [1]:
· SCS/CBW: 15kHz/10MHz for FDD and 30kHz/40Mhz for TDD
· TDD UL-DL pattern: 7D1S2U with S=6D: 4G: 4U
· Time frequency set: 14x1
· Number of symbols to be pre-empted: 2
· Starting symbol to be pre-empted: 3
· Aggregation level: 1
· Maximum number of HARQ transmissions: 4
· Maximum number of HARQ process: 4 for FDD and 8 for TDD
· Antenna Configuration: 2x2 and 2x4, ULA low
· DMRS configuration: Type 1, 1 additional DMRS, Single symbol
· Pre-emption probability
· Option 1: 10% within 1 radio frame
· Option 2: 20% within 1 radio frame
· Pre-emption scheduling: Fixed scheduling
· Number of pre-empted symbols: Only 2os
· eMBB MCS 
· Option 1: MCS13 in Table 1
· Option 2: MCS4 in Table 1
· MIMO layer: rank 1
· Test metric: 70% of max T-put
· TRS configuration: 20 ms periodicity, 2 slots, Offset 10 ms
· SSB configuration: Periodicity 20 ms, Allocated in first slot within 20ms
· PRB bundling: 2
· Precoding model: Random Precoding, per slot, PRB bundling granularity (codebook configuration Single panel Type 1)
· Receiver type: MMSE-IRC
· The assumption of UE behaviours for buffer flushing and decoding​: If UE cannot decode the PDCSH correctly, UE feeds back NACK to gNB. Then UE flushes the buffer and waits for the next re-transmission for LLR combing to decode the PDSCH. ​
· URLLC interference modelling​:
·  SNR: Same as for eMBB transmission​
·  Structure: Some random data
Simulation results
The simulation results for different MCS and using 70% max throughput and 1% BLER as test metrics,​ are summarized in Table3, Table4, Table5 and Table 6 below
Table 3 SNR at 70% Throughput target for FDD
	MCS
	Pre-emption probability
	
Number of Rx
	SNR @ 70% throughput mark [dB]

	
	
	
	No HARQ buffer Flushing
	With HARQ buffer Flushing

	

4
	

10%
	2Rx (ideal)
	-2,26
	-2,25

	
	
	2Rx (impairment)
	-1,26
	-1,25

	
	
	4Rx (ideal)
	-6,22
	-6,22

	
	
	4Rx (impairment)
	-5,22
	-5,22

	

13
	

10%
	2Rx (ideal)
	6,11
	5,41

	
	
	2Rx (impairment)
	7,11
	6,41

	
	
	4Rx (ideal)
	1,93
	1,3

	
	
	4Rx (impairment)
	2,93
	2,3

	16
	10%
	2Rx (ideal)
	9,73
	7,83

	
	
	2Rx (impairment)
	10,73
	8,83

	
	
	4Rx (ideal)
	4,94
	3,73

	
	
	4Rx (impairment)
	5,94
	4,73

	17
	10%
	2Rx (ideal)
	10,4
	8,44

	
	
	2Rx (impairment)
	11,4
	9,44

	
	
	4Rx (ideal)
	5,62
	4,34

	
	
	4Rx (impairment)
	6,62
	5,34



Table 4 SNR at 70% Throughput target for TDD
	MCS
	Pre-emption probability
	
Number of Rx
	SNR @ 70% throughput mark [dB]

	
	
	
	No HARQ buffer Flushing
	With HARQ buffer Flushing

	

4
	

10%
	2Rx (ideal)
	-1,07
	-1,08

	
	
	2Rx (impairment)
	-0,07
	-0,08

	
	
	4Rx (ideal)
	-5,35
	-5,34

	
	
	4Rx (impairment)
	-4,35
	-4,35

	

13
	

10%
	2Rx (ideal)
	14,4
	6,7

	
	
	2Rx (impairment)
	15,4
	7,7

	
	
	4Rx (ideal)
	5,55
	1,96

	
	
	4Rx (impairment)
	6,55
	2,96

	16
	10%
	2Rx (ideal)
	12,5
	11,5

	
	
	2Rx (impairment)
	13,5
	12,5

	
	
	4Rx (ideal)
	7,78
	6,78

	
	
	4Rx (impairment)
	8,78
	7,78

	17
	10%
	2Rx (ideal)
	12,7
	9,86

	
	
	2Rx (impairment)
	13,7
	10,86

	
	
	4Rx (ideal)
	7,78
	5,3

	
	
	4Rx (impairment)
	8,78
	6,3



Table 5 SNR at 1% BLER target for FDD
	MCS
	Pre-emption probability
	
Number of Rx
	SNR @ 1% BLER target [dB]

	
	
	
	No HARQ buffer Flushing
	With HARQ buffer Flushing

	

4
	

10%
	2Rx (ideal)
	-2,28
	-2,33

	
	
	2Rx (impairment)
	-1,28
	-1,33

	
	
	4Rx (ideal)
	-7,62
	-7,48

	
	
	4Rx (impairment)
	-6,62
	-6,48

	

13
	

10%
	2Rx (ideal)
	4,8
	4,12

	
	
	2Rx (impairment)
	5,8
	5,12

	
	
	4Rx (ideal)
	1,43
	-1,32

	
	
	4Rx (impairment)
	2,43
	-0,32

	16
	10%
	2Rx (ideal)
	7,73
	6,33

	
	
	2Rx (impairment)
	8,73
	7,33

	
	
	4Rx (ideal)
	1,81
	1,03

	
	
	4Rx (impairment)
	2,81
	2,03

	17
	10%
	2Rx (ideal)
	8,62
	7,12

	
	
	2Rx (impairment)
	9,62
	8,12

	
	
	4Rx (ideal)
	2,8
	1,96

	
	
	4Rx (impairment)
	3,8
	2,96



Table 6 SNR at 1% BLER target for TDD
	MCS
	Pre-emption probability
	
Number of Rx
	SNR @ 1% BLER target[dB]

	
	
	
	No HARQ buffer Flushing
	With HARQ buffer Flushing

	

4
	

10%
	2Rx (ideal)
	-2,3
	-1,53

	
	
	2Rx (impairment)
	-1,3
	-0,53

	
	
	4Rx (ideal)
	-6,75
	-6,15

	
	
	4Rx (impairment)
	-5,75
	-5,15

	

13
	

10%
	2Rx (ideal)
	N/A
	6,98

	
	
	2Rx (impairment)
	N/A
	7,98

	
	
	4Rx (ideal)
	N/A
	1,87

	
	
	4Rx (impairment)
	N/A
	2,87

	16
	10%
	2Rx (ideal)
	N/A
	15,09

	
	
	2Rx (impairment)
	N/A
	16,09

	
	
	4Rx (ideal)
	N/A
	9,27

	
	
	4Rx (impairment)
	N/A
	10,27

	17
	10%
	2Rx (ideal)
	N/A
	11,86

	
	
	2Rx (impairment)
	N/A
	12,86

	
	
	4Rx (ideal)
	N/A
	6,78

	
	
	4Rx (impairment)
	N/A
	7,78


Conclusion
In this contribution, we’ve summarized our updated simulation results for FR2 slot aggregation, FR2 PDSCH mapping type B, and PDSCH pre-emption. 
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