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1. Introduction
In the RAN4 #106 meeting, the absolute physical layer throughput requirements with link adaptation is discussed and the WF is approved in [1]. In this paper, we give our views on the remaining open issues.
2. Discussion
Simulation assumptions with HARQ re-transmission enabled
In the last meeting, companies have agreed to revisit the feasibility of enabling HARQ re-transmission for ATP test and the simulation assumptions have been agreed:
	Status in the WF in [1]:
· Companies are encouraged to bring evaluation results with and without retransmission
· Pending on the alignment outcome of further evaluation results with retransmission, if the feasibility concluded RAN4 can update the assumption with retransmission
· For retransmission number 4 including initial transmission, RV {0,2,3,1} with same MCS and rank as initial transmission; for precoder following UE reported PMI 



We have agreed to use the same rank as the initial re-transmission. However, there have been offline discussion on how to select the precoding matrix during the HARQ re-transmission if the reported RI is changed, which could be happened mainly at the critical SNR point while RI 1/2 switching. In our understanding, this assumption should be specified in the ATP test requirement since it will impact the TE implementation. 
Currently, there are 2 potential options:
1) [bookmark: _Hlk131433853]Apply the latest PMI under the same RI as the initial transmission
2) Use random PMI under the same RI as the initial transmission
Since we have agreed to use the same MCS and rank as the initial transmission, we support option 1 which pairs the channel condition better under the low speed scenario we are using. And it does not make sense for us to use paired PMI only for initial transmission and decrease the demodulation performance by using random PMI for re-transmission.
Proposal 1: For the ATP simulation with HARQ enabled, apply the latest PMI under the same RI as the initial transmission.



Selection of SNR point for ATP requirements
	Status in the WF in [1]:
· Test SNR selection criteria
· Option 1
· Cover both low and higher modulation order/layer
· Option 2
· 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 20 dB (peak SNR).
· Option 2a: Set of SNR with no/frequent rank transitions
· Option 2b: 
· For 4Rx: Choose 1 SNR point in high SNR region.
· Option 3
· Choose the SNRdominant RI transition where major of simulation results shows median RI change
· For 2Rx, add mid-point in [0 ~ SNRdominant RI transition] range
· For 4Rx, add mid-point in [SNRdominant RI transition ~ 20] range



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 2: 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).
Following the proposed SNR point selection criteria, if we finally agree not to enable HARQ re-transmission for the ATP test, according to the simulation results summarized in [2], we have the following observations:
Observation 1:
· For FR1 2T2R results, UE reports RI = 1 with CQI corresponding to QPSK or 16QAM at SNR range 0~8 dB, achieves 10% ~ 15% max TP; and reports RI = 2 with CQI corresponding to 16QAM or 64QAM at SNR ≥ 16 dB achieves ≥ 35% max TP.
· For FR1 2T4R results, UE reports RI = 1 with CQI corresponding to QPSK at SNR range 0~2 dB, achieves 10% max TP; and reports RI = 2 with CQI corresponding to 16QAM or 64QAM at SNR ≥ 10 dB achieves ≥ 35% max TP..
· For FR2 results, UE reports RI = 1 with CQI corresponding to QPSK or 16QAM at SNR range 0~6 dB, achieves 10% ~ 15% max TP; and reports RI = 2 at SNR ≥ 14 dB achieves ≥ 40% max TP.
If the HARQ re-transmission is finally enabled, it is proposed to make decision based on more companies simulation results. Based on the above observations, we propose the following:
Proposal 3: For the test requirement value for link adaptation requirements, if HARQ re-transmission is disabled:
· For FR1 2T2R: Test the SNR points at 10% or 15% and 35% or larger max TP.
· For FR1 2T4R: Test the SNR points at 10% and 45% or larger max TP.
· For FR2: Test the SNR points at 10% or 15% and 40% or larger max TP.
· Further discuss based on more results if HARQ re-transmission is enabled.

Applicability rule and release independent
[bookmark: _Hlk118738797]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 release independent from Rel-15.
We notice that in TS38.306 and TS38.307, the UE MMSE-IRC capability as well as the corresponding test requirements, as the assumed receiver for ATP test, is optional for Rel-15 and Rel-16 UE to support. Although in our understanding, the ATP performance should not be changed by either a Rel-15/16 UE supports MMSE-IRC or not, since no additional interference is needed to be mitigated.
At the same time, considering the fact that there have been Rel-15 and Rel-16 UE in the market, as a compromise, a middle way is proposed:
Proposal 4: The absolute physical layer throughput requirements with link adaptation is release independent from Rel-15 with the following applicability rule:
· Optional for Rel-15 and Rel-16 UEs based on declaration on MMSE-IRC capability.
· Mandatory for all Rel-17 and forward UEs.
3. Conclusion
Proposal 1: For the ATP simulation with HARQ enabled, apply the latest PMI under the same RI as the initial transmission.
Proposal 2: 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 1:
· For FR1 2T2R results, UE reports RI = 1 with CQI corresponding to QPSK or 16QAM at SNR range 0~8 dB, achieves 10% ~ 15% max TP; and reports RI = 2 with CQI corresponding to 16QAM or 64QAM at SNR ≥ 16 dB achieves ≥ 35% max TP.
· For FR1 2T4R results, UE reports RI = 1 with CQI corresponding to QPSK at SNR range 0~2 dB, achieves 10% max TP; and reports RI = 2 with CQI corresponding to 16QAM or 64QAM at SNR ≥ 10 dB achieves ≥ 35% max TP..
· For FR2 results, UE reports RI = 1 with CQI corresponding to QPSK or 16QAM at SNR range 0~6 dB, achieves 10% ~ 15% max TP; and reports RI = 2 at SNR ≥ 14 dB achieves ≥ 40% max TP.
Proposal 3: For the test requirement value for link adaptation requirements, if HARQ re-transmission is disabled:
· For FR1 2T2R: Test the SNR points at 10% or 15% and 35% or larger max TP.
· For FR1 2T4R: Test the SNR points at 10% and 45% or larger max TP.
· For FR2: Test the SNR points at 10% or 15% and 40% or larger max TP.
· Further discuss based on more results if HARQ re-transmission is enabled.
Proposal 4: The absolute physical layer throughput requirements with link adaptation is release independent from Rel-15 with the following applicability rule:
· Optional for Rel-15 and Rel-16 UEs based on declaration on MMSE-IRC capability.
· Mandatory for all Rel-17 and forward UEs.
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