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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 Configuration
HARQ transmission configuration was discussed in the previous meeting. In RAN4#105 meeting, we discussed the issue on misalignment between throughput between physical layer and upper layers. We have the following observations:
Observation 1: In TCP tests without OutOfOrderDelivery and T-reordering NOT presented, nontrivial physical layer residual BLER (e.g., 10% as targeted in CSI reporting), upper layer frequently waits for PDUs that never arrived due to physical layer residual BLER.
Observation 2: Upper layer throughput suffers from a significant loss due to dropping out of order PDU delivery and retransmission in TCP tests when physical layer residual BLER is nontrivial. With such throughput loss, regardless of UE physical layer performance, which depends on the correctness of CSI report and demod in application layer throughput tests, UE ends up with similar poor upper layer throughput results due to nontrivial physical layer residual BLER.
Observation 3: With HARQ enabled and number of re-transmission configured to 4, physical layer residual BLER becomes very small, 10^-4 in theory when assume reTx independency, which can reliably deliver PDU’s to upper layer in order and ensure TCP test doesn’t suffer significant throughput degradation in upper layer due to physical layer residual BLER.
Based on the above observations, we consider enabling HARQ as necessary for application layer throughput tests when TCP is configured. In RAN4#105 meeting, a few companies have concern on whether proper alignment across companies’ results can be achieved. From theoretical analysis perspective, enabling HARQ can’t introduce additional misalignment in the results, based on the following observations:
Observation 4: CSI reporting (PMI/CQI/RI) is based on channel conditions (PMI) or/and the first Tx BLER estimation (CQI/RI), which are independent of HARQ.

Observation 5: The first Tx performance of implementations from different companies are aligned during the study item phase. HARQ combing performance of implementations from different companies were already aligned by various demod test when HARQ is enabled.

From observation 4 and 5, all the aspects that have impacts on throughput when enabling HARQ are aligned already from theoretical analysis perspective. Based on the above observations, if we change only RV configurations in study item phase simulation assumptions from 0 to 0231, we expect alignment across different companies still possible, and therefore propose to have a new simulation campaign to see if it’s possible to align HARQ enable results from companies and set requirement accordingly. 
Therefore, we have the following proposal:
Proposal 1: Consider RV=0231 as a new simulation assumption in additional to the configurations captured in 37.901-5, to collect simulation results for R18 application throughput requirement discussion. RAN4 can decide the configuration of application layer throughput by reviewing simulation results with RV=0 and RV=0231. 

Another issue discussed in RAN4#105 meeting is OLLA. We have the following observations:

Observation 6: Even if UE reports inaccurate CQI and RI in the CSF report, the can still achieve almost the same throughput as another UE with accurate CSF report as long as their FMCS demod performance is aligned, since the OLLA algorithm will decide CQI/rank according to BLER. With aligned FMCS performance, both UEs have the same operating SNR at a given MCS with 10% BLER. 

Based on the above observation, the ATP tests become identical to FMCS since OLLA can override UE CSF report, and we don’t need additional tests that don’t provide additional value. In other words, an accurate OLLA may defeat the purpose of this test. In addition, from analytical perspective, when we study the alignment issue before any running actual simulation, we have the following observation:

Observation 7: UE procedure for reacting to OLLA adjustment and OLLA algorithms are not standardized. Standardization of these procedures/algorithms are out of WI scope.
Note that link adaptation alignment can be achieved because the UE behavior is standardized as targeting 10% BLER. Based on all the above observations, we propose the following:

Proposal 2: Do not include OLLA in the ATP tests.
2.2   Throughput Percentage Requirements
Observation 8: 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 9: 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 10: 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 3: 

· 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 in a higher SNR than the first one that with good alignment across companies’ results.
3   Conclusion
Observation 1: In TCP tests without OutOfOrderDelivery and T-reordering NOT presented, nontrivial physical layer residual BLER (e.g., 10% as targeted in CSI reporting), upper layer frequently waits for PDUs that never arrived due to physical layer residual BLER.

Observation 2: Upper layer throughput suffers from a significant loss due to dropping out of order PDU delivery and retransmission in TCP tests when physical layer residual BLER is nontrivial. With such throughput loss, regardless of UE physical layer performance, which depends on the correctness of CSI report and demod in application layer throughput tests, UE ends up with similar poor upper layer throughput results due to nontrivial physical layer residual BLER.
Observation 3: With HARQ enabled and number of retransmission configured to 4, physical layer residual BLER becomes very small, 10^-4 in theory when assume reTx independency, which can reliably deliver PDU’s to upper layer in order and ensure TCP test doesn’t suffer significant throughput degradation in upper layer due to physical layer residual BLER.
Observation 4: CSI reporting (PMI/CQI/RI) is based on channel conditions (PMI) or/and the first Tx BLER estimation (CQI/RI), which are independent of HARQ.

Observation 5: The first Tx performance of implementations from different companies are aligned during the study item phase. HARQ combing performance of implementations from different companies were already aligned by various demod test when HARQ is enabled.

Proposal 1: Consider RV=0231 as a new simulation assumption in additional to the configurations captured in 37.901-5, to collect simulation results for R18 application throughput requirement discussion. RAN4 can decide the configuration of application layer throughput by reviewing simulation results with RV=0 and RV=0231. 

Observation 6: Even if UE reports inaccurate CQI and RI in the CSF report, the can still achieve almost the same throughput as another UE with accurate CSF report as long as their FMCS demod performance is aligned, since the OLLA algorithm will decide CQI/rank according to BLER. With aligned FMCS performance, both UEs have the same operating SNR at a given MCS with 10% BLER. 

Observation 7: UE procedure for reacting to OLLA adjustment and OLLA algorithms are not standardized. Standardization of these procedures/algorithms are out of WI scope.
Proposal 2: Do not include OLLA in the ATP tests.
Observation 8: 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 9: 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 10: 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 3: 

· 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 in a higher SNR than the first one that with good alignment across companies’ results.


