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Introduction
In the RAN #90-e meeting, RAN4 scope was added in SI “Study on 5G NR UE Application Layer Data Throughput Performance”[1]:
	· Study the feasibility of defining requirements with link adaptation in RAN4 
· Analyze in which scenarios absolute physical layer throughput can be verified 
· Use currently defined RI test setup in 38.101-4 as a starting point 
· Fixing the RI is not precluded if the RI test setup with PMI/CQI/RI adaptation is not feasible
· If found infeasible, another test setup can be investigated
· Parameters suggested by RAN5 in R5-195422 to be used as a starting point
· Other parameters can be considered based on the evaluation in RAN4
· Limit the total number of scenarios studied to the set suggested by RAN5
· Decide the criteria for simulation result alignment during the SI
· Based on the status of the simulation result alignment, discuss the criteria to derive the requirements, if it is concluded as feasible to define the requirements


In this paper we provide our view on test methodology for the NR UE Application Layer Data Throughput Performance requirements.
Discussion
Definition of Application Layer Data Throughput Performance requirements assumes definition of requirements with variable reference measurement channel. At current stage, variable reference measurement channel is used for CQI and RI UE requirements and is defined in Section A.4 of TS 38.101-4 [2]. 
At current stage the following methodologies are used for CQI and RI requirements:
· CQI requirements with AWGN conditions
· the reported CQI value shall be in the range of ±1 of the reported median more than 90% of the time;
· if the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
· CQI requirements with fading conditions
· A CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α% of the time …
· The ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ γ …
· When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater than or equal to 0.02.
· RI requirements
· The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ γ1;
· The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ γ2;
Based on these requirements we can observe that throughput ratio is considered as test metric. Same time based on WID we can observe that the main objective is to find the methodology to verify absolute physical layer throughput. At current stage the verification of absolute physical layer throughput is considered for PDSCH demodulation requirements with fixed reference measurement channel. As for methodology, it is required to achieve 70 or higher percentage of maximum throughput value for specified SNR point.
As one of potential methodologies for verification of absolute physical layer throughput we can consider that certain level of maximum throughput (i.e. maximum throughput is throughput corresponding to maximum RI and CQI values) can be achieved for the tested SNR point. In case of such methodology will be considered, we need to ensure that we will have rather reasonable span of results. 
Analysis of the span of provided alignment results can be done with one of the following approaches:
· Option 1: Fix throughput level and check SNR span
· Option 2: Fix SNR level and check throughput span
As for first option, 2.5 dB span is considered as acceptable for scenarios with fixed RMC and throughput level corresponding of 70% of maximum value. However, for scenarios with variable RMC the higher span can be expected due to flexible changes in throughput curve behaviour depending on CSI reporting which is UE implementation specific. Therefore, first, we need to collect results from multiple companies and, then, we can check the potential span which can be observed in such tests. At the initial stage we can check whether 2.5 dB span can be reached for scenarios with variable RMC.
As for second option, we can check than throughput span corresponds to certain percentage of maximum achievable throughput (i.e. (max(T-put_results)– min(T-put_results))/T-putmax*100% ≤ X%). As for X value, we can check based on simulation results whether it is feasible to reach around 10-15% span. Based on simulation results from Rel-15 PDSCH simulation results collection [3], we can observe that for most of test we can reach around 10-15 % throughput span for SNR close to average point.
[bookmark: _Hlk68020317]One of the sources of span in results with absolute physical layer throughput is baseband demodulation processing which is UE implementation specific. Another source of results span for scenario with activated CSI feedback will be RI, PMI and CQI reported values, calculation of which is also UE implementation specific. Therefore, we can consider CSI reporting statistic for the tested SNR point as another criterion for Application Layer Data Throughput Performance alignment. We can check that certain RI and CQI values are reported with certain probability.
Proposal 1:	Consider the following criteria for Application Layer Data Throughput Performance alignment:
· CSI reporting statistics span (i.e. certain RI and CQI values are reported with X±Xspan and Y±Yspan % probability for the analysed SNR point)
· Absolute throughput span (i.e. Z±Zspan % of maximum throughput can be achieved for the analysed SNR point or SNR G±Gspan can be reached for the T% of maximum throughput)
Conclusion
In this paper we provided view on test methodology for NR UE Application Layer Data Throughput Performance requirements and made the following proposals:
Proposal 1:	Consider the following criteria for Application Layer Data Throughput Performance alignment:
· CSI reporting statistics span (i.e. certain RI and CQI values are reported with X±Xspan and Y±Yspan % probability for the analysed SNR point)
· Absolute throughput span (i.e. Z±Zspan % of maximum throughput can be achieved for the analysed SNR point or SNR G±Gspan can be reached for the T% of maximum throughput)
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