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1   Introduction
We present our view on application layer throughput test scope and requirement in this contribution.
2   Discussion
2.1   Test Scope
Three tests are included in TR37.901-5, which covers an adequate range of propagation conditions and scenarios. The Doppler considered in these tests are in a lower range. However, link adaptations performance may have a larger variation in high Doppler scenarios due to the fast change in propagation conditions and CSI report reflecting the actual channel poorly. Therefore, considering low Doppler to keep the SNR span across submitted results is preferred to set application layer throughput requirements.
Observation 1: High Doppler propagation condition is not suitable for application layer throughput test based on CSI reporting.
Proposal 1: Define application throughput requirements based on the three tests captured in 37.901-5 clause 5.10.
2.2   Throughput Percentage Requirements
Observation 2: In low SNR region, UE may encounter the following issues in application layer throughput tests:

· Higher PDCCH decoding error leads to missing PDSCH or CSI reporting grants

· Degraded channel estimation accuracy leads to unstable CSI report

Therefore, we propose to avoid low SNR region for setting throughput percentage points, T, in the tests. By not considering low SNR region, in 2x4 cases we may not have a T corresponding to rank 1. Note that when we consider rank 1 and rank 2 in 2x2 cases, we have rank 1 with diversity gain and rank 2 with multiplexing gain. However, for 2x4 cases, even in rank 2, UE can achieve diversity gain because the number of Rx is still larger than the number of layers. 
Observation 3: Rank 2 in 2x4 cases captures diversity gain as well as rank 1, and therefore throughput corresponding to rank 1 is not necessary if it’s in the low SNR region. Having both throughput percentage points in rank 2 for 2x4 cases is sufficient in this case.
Observation 4: According to collected results (R4-2113123) in RAN4#100e, results both FDD and TDD 2x4 show that median report rank is 1 only when SNR < 5dB. 

Based on the above observations, we have the following proposal:

Proposal 2: 

· For 2Rx: choose one in rank 1 and one in rank 2 reporting region, avoid rank transition region because the rank reporting may not be accurate.
· For 4Rx: choose both T points in rank 2 region, one in the medium SNR away from rank transition region, and one close to 20dB (peak SNR).
3   Conclusion
Observation 1: High Doppler propagation condition is not suitable for application layer throughput test based on CSI reporting.

Proposal 1: Define application throughput requirements based on the three tests captured in 37.901-5 clause 5.10.
Observation 2: In low SNR region, UE may encounter the following issues in application layer throughput tests:

· Higher PDCCH decoding error leads to missing PDSCH or CSI reporting grants

· Degraded channel estimation accuracy leads to unstable CSI report

Observation 3: Rank 2 in 2x4 cases captures diversity gain as well as rank 1, and therefore throughput corresponding to rank 1 is not necessary if it’s in the low SNR region. Having both throughput percentage points in rank 2 for 2x4 cases is sufficient in this case.

Observation 4: According to collected results (R4-2113123) in RAN4#100e, results both FDD and TDD 2x4 show that median report rank is 1 only when SNR < 5dB. 

Proposal 2: 

· For 2Rx: choose one in rank 1 and one in rank 2 reporting region, avoid rank transition region because the rank reporting may not be accurate.
· For 4Rx: choose both T points in rank 2 region, one in the medium SNR away from rank transition region, and one close to 20dB (peak SNR).

