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1 Introduction

 In [1] the WF for NR UE performance tests open issues was agreed. In this contribution we bring more results and facts showing the essential aspects for NR UE performance tests. 
2 Baseband functionality
Firstly, let’s revisit some existing LTE performance tests with all results shown in Annex where different TMs with different antenna configurations as 2x2, 4x2 and 4x4 with different number of layers as 2, 3 and 4 layers were shown with different receiver types as MRC, R-ML, and CWIC receivers, under different antenna correlations as ULA low, ULA medium A, ULA medium, Xpol medium A, Xpol medium. To bring more background for different receivers as it requires very different HW and SW implementation and normally R-ML could show more than 2dB gain than MRC depending on different scenarios and furthermore CWIC could bring more distinct gain than R-ML on certain test scenarios e.g. also more than 2dB. But it can be seen all the baseband receivers with all different receiver type it doesn’t bring more impact on UE performance in terms of through than the antenna correlation/antenna configuration. This means if the antenna correlation is not controllable to be kept in a stable way from the test method there is no way to distinguish different baseband receivers.
Proposal 1: The test method for NR UE performance tests must have a way to control the antenna correlation in a stable/fixed way so it will not bring extra impact to change the baseband performance when it comes to baseband functionality, e.g. different advanced receivers require differential performance requirements to be verified under the same correlation.
3 Antenna impact

As stated the baseband performance requires a fixed/stable antenna correlation to compare with different receiver types or fulfill alignment purpose for the same receiver type. But it’s still important to ensure a good antenna design so the antenna impact won’t deteriote the general UE performance. The CTIA method from [4] evaluates both the antenna design and its impact on MIMO demodulation performance which more focus on the antenna correlation. Because MIMO performance is gained under network where is not constrained by the UE noise floor so a SIR-based performance test is more appropriate to ensure the MIMO performance when it’s under live network, if the UE correlation is kept in a high level to stress the antenna design. 
Proposal 2: Based on the assumption that antenna correlation can be controlled/fixed such correlation should be kept high enough to ensure a good antenna design for NR UE so not to deteriote the general performance together with baseband implementation. CITA method using SIR seems more appropriate to evaluate UE performance under MIMO condition reflecting live network.
4 OTA test method

When it comes to the OTA 2-stage approach the intention is for a cable replacement but done by OTA. There are issues of such approach listed in [2]. To keep a more stable test enviorment in the meanwhile reduce the test complexity, at least for UE performance tests including demodulation, CSI and functional tests listed in [3], it’s more preferable to take the channel without spatial features.

Proposal 3: With OTA RTS, to keep a more stable test enviorment in the meanwhile reduce the test complexity, at least for UE performance tests including demodulation, CSI and functional tests listed in [3], it’s preferable to take the channel without spatial features so Option A is preferred.

Then the key points of such method include 1) is on the reported channel from DUT and 2) is on the channel inversion done by the OTA adaptors. Because any bias raised to either one of the points it will bring an obvious impact to the performance part, e.g. 2dB difference on baseband can be easily eaten up by any difference either from the reported channel or the channel inversion. So, more evaluations are needed e.g. evaluate different antenna calibration in dB could bring how much performance difference under same SIR and how well the channel is estimated from UE side could bring good enough alignments in the end.
Proposal 4: To prove the testability, we need to have further evaluations on the Option A for the 2-stage approach of OTA e.g. evaluate different antenna calibration in dB could bring how much performance difference under same SIR and how well the channel is estimated from UE side could bring good enough alignments within 2dB in the end.
In the end in case OTA 2-stage is not good enough to achieve the test quality and test coverage as intended, we still want to leave the IF/TAB interface for conducted tests as an option on the table, to make sure we can still have the NR UE performance tests testable in Rel-15 timeframe. 
 Proposal 5: Use IF/TAB interface for conducted testing as backup plan for NR mmWave UE performance tests, in case the OTA method can’t fulfil the test scope or test quality (which should be the definition of testability), to make sure we can still have the NR UE performance tests testable in Rel-15 timeframe.

· No standardized IF interface and it’s completely up to UE vendors to provide the IF interface based on their own UE receiver design.

· Only THE ONE UE sent to the test lab needs to provide such connectors as IF interface for conducted testing instead of all commercial UEs.

5 Conclusion

This contribution provides results and analysis for NR UE performance part with proposals as following.
Proposal 1: The test method for NR UE performance tests must have a way to control the antenna correlation in a stable/fixed way so it will not bring extra impact to change the baseband performance when it comes to baseband functionality, e.g. different advanced receivers require differential performance requirements to be verified under the same correlation.

Proposal 2: Based on the assumption that antenna correlation can be controlled/fixed such correlation should be kept high enough to ensure a good antenna design for NR UE so not to deteriote the general performance together with baseband implementation. CITA method using SIR seems more appropriate to evaluate UE performance under MIMO condition reflecting live network.

Proposal 3: With OTA RTS, to keep a more stable test enviorment in the meanwhile reduce the test complexity, at least for UE performance tests including demodulation, CSI and functional tests listed in [3], it’s preferable to take the channel without spatial features so Option A is preferred.

Then the key points of such method include 1) is on the reported channel from DUT and 2) is on the channel inversion done by the OTA adaptors. Because any bias raised to either one of the points it will bring an obvious impact to the performance part, e.g. 2dB difference on baseband can be easily eaten up by any difference either from the reported channel or the channel inversion. So, more evaluations are needed e.g. evaluate different antenna calibration in dB could bring how much performance difference under same SIR and how well the channel is estimated from UE side could bring good enough alignments in the end.

Proposal 4: To prove the testability, we need to have further evaluations on the Option A for the 2-stage approach of OTA e.g. evaluate different antenna calibration in dB could bring how much performance difference under same SIR and how well the channel is estimated from UE side could bring good enough alignments within 2dB in the end.
 Proposal 5: Use IF/TAB interface for conducted testing as backup plan for NR mmWave UE performance tests, in case the OTA method can’t fulfil the test scope or test quality (which should be the definition of testability), to make sure we can still have the NR UE performance tests testable in Rel-15 timeframe.

· No standardized IF interface and it’s completely up to UE vendors to provide the IF interface based on their own UE receiver design.

· Only THE ONE UE sent to the test lab needs to provide such connectors as IF interface for conducted testing instead of all commercial UEs.
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