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1 Introduction

During RAN4#92, introduction of a 30% test point was discussed. This paper presents some further views on how to achieve sufficient test coverage of HARQ combining without introducing a large number of additional tests.
2 Discussion

The current PUSCH testing is defined for 70% throughput, and there are no tests with 30% throughput. In our view, this does not provide sufficient test coverage of HARQ combining methods and the coverage should be extended to include 30% throughput cases. The extended coverage should be exclusively focused on testing of the HARQ combining and should not duplicate testing that is captured adequately for 70% throughput.

30% throughput is most likely to occur where a UE is power limited. We assume that for high MCS, the scheduler is able to schedule lower data rates with 70% throughput. Thus, the 30% throughput case should focus on low data rate, power limited situations.

There are two issues to consider; one is the number of requirements to define, which is related to the amount of simulation work needed. The second consideration is the amount of testing that needs to be performed for compliance. The amount of testing may be less that the number of defined requirements due to the application of an applicability rule. The number of requirements should be sufficient that all kinds of basestation can be tested.
In the following, we present our views for each of the parameters:
2.1 Proposed FR1 parameters for 30% throughput

Subcarrier spacing:

Requirements: Requirements should be defined for both 15k and 30k SCS to allow for a BS that supports one but not the other.

Testing: There is already sufficient test coverage with both SCS. For the 30% throughput test, it is sufficient to test only with the lowest supported SCS. This should be added to the applicability rule.
TDD pattern:

The same TDD pattern as used for the other requirements should be adopted for 30% throughput cases.

HARQ parameters:

The same HARQ parameters and RV pattern as used for other requirements should be applied

DM-RS pattern:

Although the 30% throughput point implies operation at a different SINR and DM-RS could be optimized differently, we believe that it is sufficient and is more convenient to apply the same DM-RS pattern as for other requirements; i.e. single symbol DM-RS with pos1 additional DM-RS position. DM-RS port 0 can be taken.

PUSCH mapping type:

Requirements: Requirements should be derived for both PUSCH mapping type A and B to allow for different types of BS implementation.

Testing: It is sufficient to test with only a single PUSCH mapping type.

Transform precoding:

Requirements: Although transform precoding can be used for UEs at the cell edge with low coverage, we believe that for testing HARQ, covering all likely BS implementations and minimizing the number of requirements it is sufficient to define requirements with CP-OFDM only.
Bandwidth and RB allocation:

UEs at low SINR are power limited and not bandwidth limited, and thus are likely to be scheduled with a low number of resource blocks. Although it could be possible to create a requirement based on a small number of RBs, we believe that it is preferable to re-use the existing FRC for the lowest bandwidth, 5MHz for 15k SCS or 10MHz for 30k SCS. It is only necessary to define requirements with the 5/10MHz bandwidth, placed at the centre PRBs of the BS bandwidth.
MCS: MCS 2 (QPSK) is sufficient for test coverage.

Other: Frequency hopping and code block based PUSCH transmission should be disabled, as for the other requirements.

Number of TX antennas:

Other PUSCH testing covers the cases of 1 and 2 TX antennas. We consider that setting requirements and testing with 1TX antenna is sufficient.
Number of RX antennas:

Requirements should be developed for 2, 4, 8 antennas, but only need testing with the same number of receive antennas as the other PUSCH tests.
Channel model: A single channel model is sufficient; we propose TDLA30-300 Low.

With these parameters, a total of 12 new requirements need to be developed for FR1. During testing, a single additional test would be added.

2.2 Proposed FR2 parameters for 30% throughput

Subcarrier spacing:

Requirements: Requirements should be defined for both 60k and 120k SCS to allow for a BS that supports one but not the other.

Testing: There is already sufficient test coverage with both SCS. For the 30% throughput test, it is sufficient to test only with the lowest supported SCS. This should be added to the applicability rule.

TDD pattern:

The same TDD pattern as used for the other requirements should be adopted for 30% throughput cases.

HARQ parameters:

The same HARQ parameters and RV pattern as used for other requirements should be applied

DM-RS pattern:

Although the 30% throughput point implies operation at a different SINR and DM-RS could be optimized differently, we believe that it is sufficient and is more convenient to apply the same DM-RS pattern as for other requirements. We also believe that testing with only a single DM-RS pattern is sufficient. We propose to adopt pos0 and pos1 similarly to the existing requirement.

PT-RS:

Assuming that requirements are applied for MCS2, no PT-RS is necessary.

PUSCH mapping type:

Requirements: Requirements should be developed for PUSCH mapping type B, as for the 70% requirements.

Transform precoding:

Requirements: Although transform precoding can be used for UEs at the cell edge with low coverage, we believe that for testing HARQ, covering all likely BS implementations and minimizing the number of requirements it is sufficient to define requirements with CP-OFDM only.

Bandwidth and RB allocation:

UEs at low SINR are power limited and not bandwidth limited, and thus are likely to be scheduled with a low number of resource blocks. Although it could be possible to create a requirement based on a small number of RBs, we believe that it is preferable to re-use the existing FRC for the lowest bandwidth, 50MHz. Thus, it is only necessary to define requirements with the 50MHz bandwidth, placed at the centre PRBs of the BS bandwidth.

MCS: MCS 2 (QPSK) is sufficient for test coverage.

Other: Frequency hopping and code block based PUSCH transmission should be disabled, as for the other requirements.

Number of TX antennas:

Other PUSCH testing covers the cases of 1 and 2 TX antennas. We consider that setting requirements and testing with 1TX antenna is sufficient.
Number of RX antennas:

Requirements 2RX, as for the other requirements.

Channel model: A single channel model is sufficient; we propose TDLA30-300 Low.

With these parameters, a total of 4 new requirements need to be developed for FR2. During testing, one additional test would be added.

3 Conclusion

This contribution proposes 12 new requirements for FR1 and 4 new requirements for FR2 with a 30% throughput test point. For both FR1 and FR2, after applicability rules are applied a single additional test will be added.
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