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1. Introduction
In the RAN4 #105 meeting, the absolute physical layer throughput requirements with link adaptation is first discussed and the WF is approved in [1]. In this paper, we give our views on the remaining open issues.
2. Discussion
Test scope and test parameters
[bookmark: _Hlk127263061]First of all, we would like to point it out that the SI outcome that ‘it is feasible to define the absolute physical layer throughput requirements under link adaptation’ was made based on the assumptions and companies’ simulation results captured in TR37.901-5. We will need to re-study the feasibility of the ATP requirements if the simulation assumptions are extended, and accordingly we will face the risk that such feasibility may not be available anymore.
In addition, according to the summary of RAN Rel-18 package in [2], the ATP work targets to be completed within 6 months. Considering the limited time, it is preferable for us to reuse all the existing simulation assumptions captured in Table 5.10.3-1 in TR 37.901-5.
Observation 1: Re-study the feasibility of the ATP requirements is needed if the simulation assumptions are extended, and accordingly we will face the risk that such feasibility may not be available anymore.
Observation 2: The ATP work targets to be completed within 6 months, which is not enough for us to re-study the feasibility of ATP requirements under the extended assumptions.
As for the test scope, in the last meeting, it is agreed to use the same test scope for the ATP test and FR2-2 is deprioritized:
	Status in the WF in [1]:
RAN4 use the same as the scope of the ATP SI captured in 5.10.3 in TR37.901-5 and FR2-2 is with less priority.
· Test 1: FR1 FDD, SCS/CBW=15kHz/10MHz, 2Tx, 2Rx/4Rx
· Test 2: FR1 TDD, SCS/CBW=30kHz/40MHz, 2Tx, 2Rx/4Rx, TDD UL/DL configuration: 7D1S2U
· Test 3: FR2-1 TDD, SCS/CBW=120kHz/100MHz, 2Tx, 2Rx, TDD UL/DL configuration: DDSU



Basically we are ok to consider the coverage of FR2-2 for ATP requirements but as expressed above, no additional feasibility study is expected.
Proposal 1: Ok to consider the coverage of FR2-2 for ATP requirements only if the same simulation assumptions for FR2-1 can be reused, i.e., no additional feasibility study is required and apply the same test parameters as FR2-1.

As for the test parameters, in the last meeting, we have agreed on the baseline assumptions for the following:
	Status in the WF in [1]:
· Maximum rank and CSI-RS port number i.e., maximum rank 2 with 2 CSI-RS ports
Note) It’s not precluded to further discuss the possibility of extension the study with rank 4 and number of CSI-RS ports to 4 or 8 in future release. 
· “Disabling OLLA” for physical layer TP requirements as a baseline
Interested companies can bring further analysis on the OLLA impact 
· Reuse channel models in SI phase
FR1: Table 5.10.3-1 in TR 37.901-5, i.e., TDLA30-5
FR2: Table 5.10.3-1 in TR 37.901-5, i.e., TDLA30-35
Note) For FR1, other options such as high-doppler not precluded pending on further evaluation 
· Maximum number of HARQ transmission:
‘Set the maximum number of HARQ transmission to 1’ is a baseline assumption
[bookmark: _Hlk127277428]Note) Further analysis the TP difference between physical layer and upper layer with re-Transmission disabled are not precluded.



On the one hand, the extension of maximum rank number, enabling OLLA, and using higher doppler channel model will make the ATP requirements closer to the practical deployment.
On the other hand, such extensions will make it harder to detect the non-compliant UEs, for example, it is harder to distinguish whether the CSI is correct by observing the delayed DL throughput under high speed scenarios, and OLLA can even correct the wrong CQI. Considering these scenarios are not covered in the SI phase, we propose to reuse the same configuration captured in Table 5.10.3-1 in TR 37.901-5.
Proposal 2: For the maximum rank number, OLLA, and channel model, reuse the same configuration captured in Table 5.10.3-1 in TR 37.901-5.
[bookmark: _Hlk127278822]For the maximum number of HARQ re-transmission, there is concern from company on the TP difference between physical layer and upper layer without HARQ re-transmission. We think it depends on the test set-up of the ATP tests. If the test is performed without higher layer involved, it should be enough to test link adaptation without HARQ re-transmission, which makes the correlation between the reported CSI and DL throughput clearer. At the same time, we are open to discuss how TP difference will impact the test if higher layer is involved. And additional feasibility study will be needed.
Proposal 3: For enabling of HARQ re-transmission, reuse the same configuration captured in Table 5.10.3-1 in TR 37.901-5 if the test is performed without higher layer involved. Open to discuss how TP difference will impact the test if higher layer is involved. Then additional feasibility study will be needed.

Derivation of SNR requirement value
	Status in the WF in [1]:
· Average SNR of impairments results to achieve T% of maximum throughput + X dB margin, with Gspan = [2.5] dB and X = [0.5] dB
· The maximum throughput is defined as with TBS corresponding to CQI index 15 with rank 2 for 2Rx/4Rx UE


In the Rel-15 PDSCH normal demodulation requirement definition [3], the extra margin is depending on which modulation order is used:
· SNR = average of IM results among companies +extra margin
· For test cases where the span among companies’ results is within [2.5dB], use the same extra margin values. 
· [bookmark: _Hlk127280068]Extra margin values: 0.5dB for QPSK, 16QAM and 0.8 dB for 64QAM and 256QAM
[bookmark: _Hlk127280101]Since we have not decided on the test requirement value selection criteria, it is proposed to use X= 0.5dB for QPSK, 16QAM and X=0.8 dB for 64QAM and 25QAM to make it clearer.
Proposal 4: Use X= 0.5dB for QPSK, 16QAM and X=0.8 dB for 64QAM and 256QAM.
[bookmark: _Hlk127280701]For the test requirement value, RAN4 has provide sufficient simulation work and the ideal results have been captured in [4]. Therefore, in addition to the possible additional results provided by other companies, it is proposed to also take into account the SI phase simulation results the and companies need to provide impairment results as well.
Proposal 5: In addition to the additional results provided by other companies (if any), also take into account the SI phase simulation results captured in R4-2113123 for SNR requirement definition and companies need to provide impairment results.

Selection of SNR point for ATP requirements
	Status in the WF in [1]:
· Option 1: 2 SNR points for each test 
· Option 1A: Cover both low and higher modulation order/layer 
· Option 1B: 
· For 2Rx: Choose one in rank 1 and one in rank 2.
· 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).
· Option 1C: 
· For higher SNR test points, reuse the existing RI test cases SNR=20dB for FR1, SNR=16dB for FR2
· For lower SNR points, set SNR=6dB
· Option 2: 1 SNR point for each test 
· Option 2A: Median SNR value that RI changes from Rank 1 to Rank 2



As for the SNR value selection criteria, since the ATP requirement is targeting to verify the basic UE capability of link adaptation, for each test, it is proposed to cover both rank 1 with lower modulation order (QPSK/16QAM) and rank 2 with higher modulation order (64QAM/256QAM).
Proposal 6: For the test requirement value for link adaptation requirements, cover both rank 1 with lower modulation order (QPSK/16QAM) and rank 2 with higher modulation order (64QAM/256QAM).
According to companies SI phase simulation results summarized in [4], we have the following observations:
Observation 3:
· For FR1 2T2R results, UE reports RI = 1 with CQI corresponding to QPSK or 16QAM at SNR range 0~8 dB, achieves 10% or 15% max TP; and most UE reports RI = 2 with CQI corresponding to 64QAM at SNR ≥ 18 dB achieves ≥ 40% max TP.
· For FR1 2T4R results, most UE reports RI = 2 when the SNR ≥ 4dB; UE reports CQI corresponding to QPSK or 16QAM at SNR range 0~8 dB, achieves 10% ~ 20% max TP; and UE reports CQI corresponding to 64QAM or 256QAM at SNR ≥ 14 dB achieves ≥ 45% max TP.
· For FR2 results, most UE reports RI = 1 with CQI corresponding to QPSK or 16QAM at SNR range 0~8 dB, achieves 10% ~ 20% max TP; and most UE reports RI = 2 at SNR ≥ 14 dB achieves ≥ 40% max TP.
Based on the above observations, we propose the following:
Proposal 7: For the test requirement value for link adaptation requirements:
· For FR1 2T2R: Test the SNR points at 10% or 15% and 40% or larger max TP.
· For FR1 2T4R: Test the SNR points at 10% or 15% or 20% and 45% or larger max TP.
· For FR2: Test the SNR points at 10% or 15% or 20% and 40% or larger max TP.

Applicability rule and release independent
[bookmark: _Hlk118738797]Based on our understanding, the new requirements for verifying UE link adaptation capability is a basic test requirement for all NR Rel-15 and forward UEs and no additional or advanced UE capability is involved. Thus the new requirements should be applicable for all NR UEs without any new applicability rules, and the requirement should be release independent from Rel-15.
Proposal 8: The absolute physical layer throughput requirements with link adaptation should be applicable for all NR UEs without applicability rule, and the requirement should be release independent from Rel-15.
3. Conclusion
Observation 1: Re-study the feasibility of the ATP requirements is needed if the simulation assumptions are extended, and accordingly we will face the risk that such feasibility may not be available anymore.
Observation 2: The ATP work targets to be completed within 6 months, which is not enough for us to re-study the feasibility of ATP requirements under the extended assumptions.
Proposal 1: Ok to consider the coverage of FR2-2 for ATP requirements only if the same simulation assumptions for FR2-1 can be reused, i.e., no additional feasibility study is required and apply the same test parameters as FR2-1.
Proposal 2: For the maximum rank number, OLLA, and channel model, reuse the same configuration captured in Table 5.10.3-1 in TR 37.901-5.
Proposal 3: For enabling of HARQ re-transmission, reuse the same configuration captured in Table 5.10.3-1 in TR 37.901-5 if the test is performed without higher layer involved. Open to discuss how TP difference will impact the test if higher layer is involved. Then additional feasibility study will be needed.
Proposal 4: Use X= 0.5dB for QPSK, 16QAM and X=0.8 dB for 64QAM and 256QAM.
Proposal 5: In addition to the additional results provided by other companies (if any), also take into account the SI phase simulation results captured in R4-2113123 for SNR requirement definition and companies need to provide impairment results.
Proposal 6: For the test requirement value for link adaptation requirements, cover both rank 1 with lower modulation order (QPSK/16QAM) and rank 2 with higher modulation order (64QAM/256QAM).
Observation 3:
· For FR1 2T2R results, UE reports RI = 1 with CQI corresponding to QPSK or 16QAM at SNR range 0~8 dB, achieves 10% or 15% max TP; and most UE reports RI = 2 with CQI corresponding to 64QAM at SNR ≥ 18 dB achieves ≥ 40% max TP.
· For FR1 2T4R results, most UE reports RI = 2 when the SNR ≥ 4dB; UE reports CQI corresponding to QPSK or 16QAM at SNR range 0~8 dB, achieves 10% ~ 20% max TP; and UE reports CQI corresponding to 64QAM or 256QAM at SNR ≥ 14 dB achieves ≥ 45% max TP.
· For FR2 results, most UE reports RI = 1 with CQI corresponding to QPSK or 16QAM at SNR range 0~8 dB, achieves 10% ~ 20% max TP; and most UE reports RI = 2 at SNR ≥ 14 dB achieves ≥ 40% max TP.
Proposal 7: For the test requirement value for link adaptation requirements:
· For FR1 2T2R: Test the SNR points at 10% or 15% and 40% or larger max TP.
· For FR1 2T4R: Test the SNR points at 10% or 15% or 20% and 45% or larger max TP.
· For FR2: Test the SNR points at 10% or 15% or 20% and 40% or larger max TP.
Proposal 8: The absolute physical layer throughput requirements with link adaptation should be applicable for all NR UEs without applicability rule, and the requirement should be release independent from Rel-15.
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