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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction

In Rel-17, RAN4 investigated the feasibility of defining absolute physical layer throughput (ATP) requirements with link adaptation and confirmed the feasibility in Sec. 5.10 of the TR document [1] based on the following criteria, ATP requirement definition and simulation results. This paper revisits the previous study and provides our views on normative specifications.
	5.10.2.1 Simulation Alignment Criteria 
When SNR span (Gspan) can be reached for the T% of maximum throughput, it can be believed the simulation results are aligned among the interested companies, where,

- Maximum throughput is defined with TBS corresponding to CQI index 15 with rank 2 for 2Rx/4Rx UE.
- Gspan = Max (G) – Min (G), where G is the set of SNRs submitted by different companies to achieve T% of maximum throughput
- Gspan is based on simulation results from interested companies. Candidate option is Gspan = [2.5] dB.


5.10.2.2 Methodology for Requirement Definition 
The ATP requirements can be defined as “T% of maximum throughput that needs to be achieved at (average SNR of impairments results to achieve T% of maximum throughput + X dB margin)”.

5.10.3 Simulation Assumptions 
- gNB directly apply CSI reports from UE w/o OLLA algorithm for BS/TE
- ULA low 2×2 (FR1 and FR2), ULA low 2×4 (FR1)
- UE receiver type: MMSE-IRC
- CSI report configuration
. NZP CSI-RS resource type (Periodic, Aperiodic)
. ReportConfigType: Aperiodic
. Type 1 Single Pannel codebook and Wideband CQI/PMI report
. Max. number of HAR transmission = 1
. 3 configurations in terms of mixing duplex method, CSI report delay, TDD config. and BW/SCS/FR

5.10.4 Simulation Results 
- Max T-put is calculated under Rank2 transmission with MCS corresponding to highest CQI (i.e., 15, Table 2)
- The SNR span at T% of Max T-put from companies is ranging from 2.0 dB to 2.8 dB  
   depending on simulation configurations

Note) SNR span at T = 10% ~ 40% / 10% ~ 60% for 2 Rx. / 4 Rx. UE are summarized. 



2. Discussion for the normative specifications

In our view, most of simulation assumption can be a baseline for the test case specifications. In this section, we provide our views on the remaining parameters. 
View on the specification of receiver type
Considering the MU-MIMO evaluation in this WI, it is reasonable to define ATP requirement in base-line receiver with MMSE-IRC and then define further enhanced receiver for MU-MIMO with UE capability declaration in later phase of this WI.
Observation 1: The normative ATP requirements is new one comparing with existing separate RI/PMI/CQI test where 10% BLER is checked for CQI in AWGN channel and relative Tput gain with followed CSI over fixed RI / random PMI are tested in fading channels.
Proposal 1: Define normative and mandatory ATP requirement with MMSE-IRC receiver as a baseline receiver for 3 test cases in Sec. 5.10 in TR 37.901-5. 
SNR point for ATP requirements
Observation 2: The RI is the most important UE feedback information, and it should be considered in test case consideration. Considering the test time perspective, it would be reasonable to include the competing Tput SNR point in test case design where Rank 1 with higher CQI and Rank 2 with lower CQI give the same throughput. This SNR point can be defined as the SNR point where median value of reported RI changes from Rank 1 to Rank 2.
Proposal 2: Consider the SNR point for ATP requirements where median value of reported RI changes from Rank 1 to Rank 2.
Determination of x dB margin under Gspan from simulation results
Considering Gspan = Max (G) – Min (G), where G is the set of SNRs submitted by different companies to achieve T% of maximum throughput. It would be safe to define test SNR point as the sum of average SNR to achieve T% of maximum throughput and Gspan. Roughly speaking, Gspan / 2 would be margin to the worst-case simulation results under this setting. Thus, the minimum performance requirement would be defined as “The absolute throughput obtained with the UE shall be equal and greater than T% of Max T-put at SNR dB, where SNR value is the average SNR from simulation + Gspan (dB)”.

Observation 3: The SNR margin in performance test can be derived by Gspan. If we set test SNR point as the sum of average SNR to achieve T% of maximum throughput and Gspan, Gspan / 2 would be margin to the worst-case simulation results under this setting.
 
Proposal 3: Consider the ATP requirement as below. 
“The absolute throughput obtained with the UE shall be equal and greater than T% of Max T-put at SNR dB”. The SNR value is equal to sum of the average SNR and Gspan where average SNR and Gspan are collected from simulation results.
3. Conclusion

The following proposals are recommended for the normative specifications of ATP requirements. 
Observation 1: The normative ATP requirements is new one comparing with existing separate RI/PMI/CQI test where 10% BLER is checked for CQI in AWGN channel and relative Tput gain with followed CSI over fixed RI / random PMI are tested in fading channels.
Proposal 1: Define normative and mandatory ATP requirement with MMSE-IRC receiver as a baseline receiver for 3 test cases in Sec. 5.10 in TR 37.901-5. 
Observation 2: The RI is the most important UE feedback information, and it should be considered in test case consideration. Considering the test time perspective, it would be reasonable to include the competing Tput SNR point in test case design where Rank 1 with higher CQI and Rank 2 with lower CQI give the same throughput. This SNR point can be defined as the SNR point where median value of reported RI changes from Rank 1 to Rank 2.
Proposal 2: Consider the SNR point for ATP requirements where median value of reported RI changes from Rank 1 to Rank 2.
Observation 3: The SNR margin in performance test can be derived by Gspan. If we set test SNR point as the sum of average SNR to achieve T% of maximum throughput and Gspan, Gspan / 2 would be margin to the worst-case simulation results under this setting.
Proposal 3: Consider the ATP requirement as below. 
“The absolute throughput obtained with the UE shall be equal and greater than T% of Max T-put at SNR dB”. The SNR value is equal to sum of the average SNR and Gspan where average SNR and Gspan are collected from simulation results.
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