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1 Introduction

In the WF from RAN4#94-e-Bis [1], demodulation test cases were agreed to capture the pre-emption indication feature used in the framework of URLLC. In this paper we provide with our simulation results, and views on the simulation assumptions for these functionality tests.  
2 Discussion
2.1 Simulation assumptions

The following configurations were agreed in WF[1] to define performance requirements for eMBB UE:

· No URLLC PI performance requirements

· Time frequency set: 14x1

· Number of symbols to be pre-empted: 2

· Starting symbol to be pre-empted: 3

· Test applicability for eMBB UE PI requirements: optional with UE capability signalling

· Antenna Configuration: 2x2 and 2x4, ULA low
· Pre-emption probability
· Option 1: 10% within 1 radio frame
· Option 2: 20% within 1 radio frame
· Pre-emption sheduling
· Option 1: Fixed scheduling
· Option 2: Non-fixed scheduling (slot periodicity/offset 10/5)
· Number of pre-empted symbols: Only 2os
· eMBB MCS 
· Option 1: MCS13 in Table 1
· Option 2: MCS4 in Table 1
· Companies are encouraged to prepare comparison analysis of UE with and without HARQ buffer flushing of pre-empted bits to decide on options above

· Test metric
· Option 1: 70% of max T-put
· Other options are not precluded
Furthermore, the Rel-15 PDSCH requirements given in [1] have also been considered in the simulation configurations.

2.2 Simulation results and proposals

From UE demodulation performance point of view, there is no difference between fixed pre-emption scheduling and non-fixed scheduling. Therefore, our simulations only evaluate and compare performances between 10% and 20% pre-emption probability with fixed scheduling. 
Proposal 1: Configure fixed scheduling for both FDD and TDD pre-emption tests.
Simulation results for FDD and TDD, with and without HARQ buffer flushing, are given below based on the above simulation scenarios. SNR values at 70% of the maximum throughput are also summarized for each test scenario.
2.2.1 FDD
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Figure 1 Throughput curve for FDD with no PI detection and HARQ buffer flushing
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Figure 2 Throughput curve for FDD with HARQ buffer flushing
Table 1 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
	-2.28
	-2.27

	
	
	4Rx
	-6.22
	-6.22

	
	20%
	2Rx
	-1.84
	-1.86

	
	
	4Rx
	-5.81
	-5.82

	13
	10%
	2Rx
	4.72
	4.43

	
	
	4Rx
	0.92
	0.48

	
	20%
	2Rx
	4.96
	4.69

	
	
	4Rx
	1.13
	0.74


Observation 1: For FDD, the SNR operating points for 70% maximum throughput with MCS4 and 4Rx are too low to be defined as PDSCH demodulation requirements.
Observation 2: For FDD, with MCS13, the maximum throughput can not be reached for 2Rx without HARQ buffer flushing at the UE receiver.
We think it provides with sufficient test coverage to define the eMBB UE demodulation requirement tests only with 10% pre-emption probability. If pre-emption occurs more than 10% during a radio frame, then it could be more realistic to schedule Type B transmission rather than using the pre-emption feature.
Proposal 1: Only configure 10% pre-emption probability for pre-emption tests

2.2.2 TDD
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Figure 3 Throughput curve for TDD with no PI detection and HARQ buffer flushing
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Figure 4 Throughput curve for TDD with HARQ buffer flushing
Table 1 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
	-2.14
	-2.05

	
	
	4Rx
	-6.26
	-6.22

	
	20%
	2Rx
	-2.07
	-2.06

	
	
	4Rx
	-6.2
	-6.18

	13
	10%
	2Rx
	5.54
	5.64

	
	
	4Rx
	1.15
	1.18

	
	20%
	2Rx
	5.99
	5.74

	
	
	4Rx
	1.81
	1.25


Observation 3: For TDD, the SNR operating points for 70% maximum throughput with MCS4 and 4Rx are too low to be defined as PDSCH demodulation requirements.

Observation 4: For TDD, with MCS13, the maximum throughput can not be reached for 2Rx without HARQ buffer flushing at the UE receiver.

Proposal 2: Configure MCS13 for pre-emption tests.

Proposal 3: Define pre-emption tests with HARQ buffer flushing.
For the same reason as given for FDD, we propose to only test pre-emption with 10% scheduling probability.

3 Conclusion

In summary, we have simulated pre-emption indication in accordance with simulation assumptions found in WF [1]. We have the following observations and proposals for pre-emption tests:
Observation 1: For FDD, the SNR operating points for 70% maximum throughput with MCS4 and 4Rx are too low to be defined as PDSCH demodulation requirements.
Observation 2: For FDD, with MCS13, the maximum throughput can not be reached for 2Rx without HARQ buffer flushing at the UE receiver.

Observation 3: For TDD, the SNR operating points for 70% maximum throughput with MCS4 and 4Rx are too low to be defined as PDSCH demodulation requirements.

Observation 4: For TDD, with MCS13, the maximum throughput can not be reached for 2Rx without HARQ buffer flushing at the UE receiver.

Proposal 1: Configure fixed scheduling for both FDD and TDD pre-emption tests.

Proposal 2: Only configure 10% pre-emption probability for pre-emption tests
Proposal 3: Configure MCS13 for pre-emption tests.

Proposal 4: Define pre-emption tests with HARQ buffer flushing.
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