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1. Introduction
[bookmark: _Hlk521500305]In the last meeting, WF [1] listed different options for testing URLLC features. In this paper, we discuss our views on test cases for URLLC features. 
2. High Reliability Requirements
In WF [1], it was agreed to choose the MCS for the FR2 tests for high reliability requirements based on evaluation results. We observed below results from our simulations for FR2 TDD with 2 slot aggregation.
Table 1: FR2 Slot Aggregation Simulation Results
	Case
	SNR in dB at 1e-2 BLER
	Impairment SNR in dB
	Requirement SNR in dB

	MCS 13
	-5.64
	-3.64
	-3.14

	MCS 16
	-3.11
	-1.11
	-0.61

	MCS 19
	-1.36
	0.64
	1.14


Based on above results, it can be noticed that requirement SNR is greater than -1dB for MCS 16 and 19. Therefore, we propose the following.
Proposal 1: Define high reliability high BLER FR2 slot aggregation tests with MCS 16 or 19 in Low SE MCS Table.
3. DL Pre-emption Requirements
Based on WF [1], below are our simulation results for FDD.
Table 2: FDD DL Pre-emption Simulation Results
	Preemption Probability
	Antenna Configuration
	MCS
	SNR (dB) at 70% peak thpt with buffer flushing
	SNR (dB) at 70% peak thpt without buffer flushing
	Gain (dB)

	10%
	2x2
	4
	-1.99
	-1.03
	0.96

	10%
	2x4
	4
	-4.92
	-4.07
	0.85

	10%
	2x2
	13
	5.77
	7.23
	1.46

	10%
	2x4
	13
	2.40
	3.53
	1.13

	10%
	2x2
	16
	8.57
	10.40
	1.83

	10%
	2x4
	16
	5.07
	6.49
	1.42

	20%
	2x2
	4
	-1.09
	0.52
	1.61

	20%
	2x4
	4
	-4.18
	-2.64
	1.54

	20%
	2x2
	13
	6.88
	11.08
	4.2

	20%
	2x4
	13
	3.27
	7.38
	4.11

	20%
	2x2
	16
	9.73
	NA
	NA

	20%
	2x4
	16
	5.94
	NA
	NA



Based on above simulations, 10% pre-emption probability with MCS4 or MCS13 has big enough loss to define the requirements for DL pre-emption. Therefore, we propose the following.
Proposal 2: Define DL pre-emption test for eMBB with 10% pre-emption probability and MCS 4.
In case of TDD, we see an issue with current RAN4 simulation assumptions. Currently, it is assumed that there are 8 HARQ processes and slot format is 7D1S2U. Pre-emption scheduling is assumed to be fixed and it is also assumed that UE sends NACK on the slots with pre-emption without trying to decode it. Based on these assumptions, pre-emption HARQ timeline looks as in Figure 1.


Figure 1: HARQ Timeline of DL pre-emption in case of TDD
In the above figure, red slot is being pre-empted and each pre-emption has the same HARQ process ID. As a result, all 4 transmissions are NACK’ed based on current RAN4 assumptions. In this case, there will be no performance difference whether UE does the pre-emption or not. Therefore, we observe and propose the following.
Observation 1: There is no performance difference between correct pre-emption or no pre-emption in case of TDD based on current simulation assumptions.
Proposal 3: Use 10 HARQ processes in case of TDD DL Pre-emption tests.
4. FR2 Mapping Type B Test
Based on simulation assumptions in [2], below are the simulation results for FR2 Type B test case.
Table 3: Simulation result for FR2 Type B Test Case
	Test
	Alignment SNR (dB) at 70% of peak throughput
	Impairment SNR (dB)

	FR2, 2x2, MCS4
	-0.40
	1.60



5. Conclusions
This paper discusses the testability of certain URLLC features and test cases. Following has been observed and proposed:
Proposal 1: Define high reliability high BLER FR2 slot aggregation tests with MCS 16 or 19 in Low SE MCS Table.
Proposal 2: Define DL pre-emption test for eMBB with 10% pre-emption probability and MCS 4.
Observation 1: There is no performance difference between correct pre-emption or no pre-emption in case of TDD based on current simulation assumptions.
Proposal 3: Use 10 HARQ processes in case of TDD DL Pre-emption tests.
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