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1 Introduction

During RAN4#94e, several parameters were agreed for the ultra-low BLER test. Some parameters remained unresolved. Also unresolved was the approach to setting the requirement and also whether and how many requirements to define. This contribution provides analysis and views on the remaining issues for FR1.
2 Outstanding parameters
BS TDD pattern

The following options were provided for the BS TDD pattern:

· Option 1: 3D1S1U (S=10:2:2) for 15kHz, 7D1S2U (S=6:4:4) for 30kHz
· Option 2: SU or DSUU 
Based on the analysis in [1], the simulated and worst-case test time is shown in table 1.

	TDD option
	Simulated worst case raw test time (hours)
	Calculated worst case raw test time (hours)

	Option 1
	55.6
	69,4

	Option 2
	22,2
	27,8


As can be seen in the table, the TDD patterns of option 2 lead to a shorter worst case test time for marginal devices than those of option 1. However even using the TDD patterns of option 2, test times for marginal devices could be excessively long (it is important to consider that the test may need to be broken up into several stages, so the total test time is likely to be longer than just the raw number of slots). If the SNR is biased slightly so that most devices are not marginal then test time will be much lower and will be acceptable with either option (see section 3); around 1-3 hours. With this consideration, it is preferable to utilize the same TDD configuration as for the other performance requirements and set the SNR to ensure good devices.
Proposal 1: Adopt 3D1S1U (S=10:2:2) for 15kHz, 7D1S2U (S=6:4:4) for 30kHz for TDD pattern
Slot aggregation

The Way Forward agrees that there should not be slot aggregation if the X factor for the testing is lower than 3dB, but that slot aggregation may be considered if X is greater than 3dB.
In our view, the SNR point for this test is not related to a real deployment scenario and thus whether the SNR is shifted by 3dB (due to the aggregation) or not is not of importance. A separate requirement is under development for testing slot aggregation and we do not see a need to include slot aggregation in this test.

Proposal 2: Do not consider slot aggregation

Waveform

It has been agreed that the test will be defined with CP-OFDM, whilst additional testing with DFT-s-OFDM is FFS.
Our understanding is that this test establishes the basic ability of the RF and baseband processing to get to low BLER without an error floor. Separate requirements establish demodulation performance in various circumstances, including with the DFT-s-OFDM waveform. Due to the length of time needed for the test, it is only possible to perform a single test with a single parameter combination. The additional value of establishing that the inverse DFT does not lead to an error floor does not justify introduction of an additional long test just for this case.

Proposal 3: Define the test based on CP-OFDM only.

DM-RS configuration for PUSCH and PDSCH

DM-RS configuration is under discussion for the (higher BLER) slot aggregation requirement. For simplicity and re-use of FRCs, we propose to use the same DM-RS assumption as for the slot aggregation requirement.
Proposal 4: Use the same assumptions for PUSCH and PDSCH DM-RS pattern as those decided for the slot aggregation requirement.

Number of RB and bandwidth for PUSCH

For similar reasons to the DM-RS configuration, we propose to use the same assumptions for PUSCH number of RB and bandwidth as are decided for the slot aggregation requirement.

Proposal 5: Use the same assumptions for PUSCH number of RB and bandwidth as agreed for the slot aggregation requirement.

3 Test parameters
Figures 1 presents initial simulation results in AWGN with the agreed parameters for PDSCH. 
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The simulations suggest that to ensure that devices are likely to pass early and hence have reasonable test time, around 1-2 dB additional SNR above that required for 10^-5 is needed. However, we believe that for very low BLER, the implementation related degradations become somewhat larger, and so propose that an additional margin of around [2-3] dB may be needed. Further investigation may be needed to determine the value. The value may if needed be different between BS and UE.
Proposal 6: X seems to be in the order of 1-3dB
The margin X needed to ensure reasonable test time is related to test feasibility and not the actual SNR performance itself, and thus we believe that X should not be captured in the core specification.
Proposal 7: Do not capture X in the core specification.

In the conformance specification, X can be captured as part of the test tolerance in principle. However in the section on test tolerance, X should be included and described so that it is properly documented.

Proposal 8: Include X in the test tolerance, but describe within the Annex on MU and test tolerance how the TT is calculated and the role of X.
Assuming that X is defined as above, in our view it is feasible to define 1 or 2 test conditions for the ultra-low BLER test.

4 Conclusion

Proposal 1: Adopt 3D1S1U (S=10:2:2) for 15kHz, 7D1S2U (S=6:4:4) for 30kHz for TDD pattern
Proposal 2: Do not consider slot aggregation

Proposal 3: Define the test based on CP-OFDM only.

Proposal 4: Use the same assumptions for PUSCH and PDSCH DM-RS pattern as those decided for the slot aggregation requirement.

Proposal 5: Use the same assumptions for PUSCH number of RB and bandwidth as agreed for the slot aggregation requirement.

Proposal 6: X seems to be in the order of 1-3dB

Proposal 7: Do not capture X in the core specification.

Proposal 8: Include X in the test tolerance, but describe within the Annex on MU and test tolerance how the TT is calculated and the role of X.
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