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1
Introduction
In RAN4#98e meeting, good progress on FR2 enhanced test methods for high DL power and Low UL power test cases has been made [1][2]. Three enhanced test methods have been analysed and discussed, however, some aspects related to those test methods are still unclear in the spec.
This paper further discusses the methodologies for objective 1.

2
Discussion

The candidate near filed methods have been captured in the TR 38.884 [3][4]:
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1) Direct near-field (DNF) system
The applicability of DNF:  
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For DNF, there is still needs for UE development test, if the UE beam direction can be determined and the white-box approach is adopted. 
2) The Combined far-field/near-field (CFFNF) system 
The applicability of CFFNF: 
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For this new type of test system, the detailed antenna location can be estimated by the three radii approach, then black box approach can be kept. Put aside the increased test time, this test method is a good combination of black-box and accurate EIRP/TRP measurements. Therefore, the detailed test procedure of this test system needs to be clearly stated in the TR, to provide guidance on how to do the measurement accordingly. In addition, the mechanism of data processing on how to estimate the antenna location should also be documented, to make the rationale clearer to the readers.

Proposal 1: The detailed test procedure and rationale of CFFNF system should be added to the TR 38.884.
3) The Combined far-field/direct-near-field (CFFDNF) system
The applicability of CFFDNF
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For the CFFNF and CFFNDF, after beam peak searching, the test would switch to near filed probe path, thus the path loss of far-filed and near-filed probes should be both calibrated. These two measurement paths could be totally separated or combined and switched by a switcher, study on whether this design would increase the measurement uncertainty or not, is needed. 
Proposal 2: Further study whether the combination of DFF and NF system would increase the MU or not.
Furthermore, the overall applicability of these test methods is still very complicated, clear guidance on how to select the enhanced approach to resolve the High DL power and Low UL power test cases issue need to be provided to RAN5. 
Observation 1: the overall applicability of these test methods is still very complicated, clear guidance on how to select the enhanced approach is needed.
3
Conclusions

We share our views on the permitted test methods for objective 1:

Proposal 1: The detailed test procedure and rationale of CFFNF system should be added to the TR 38.884.
Proposal 2: Further study whether the combination of DFF and NF system would increase the MU or not.

Observation 1: the overall applicability of these test methods is still very complicated, clear guidance to RAN5 on how to select the enhanced approach is needed.
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The candidate test systems are limited to near-field (NF) based solutions and include the following solutions:


-	The Direct near-field (DNF) system assumes that all measurements and call setups are performed with a measurement probe in the NF of the DUT.


-	The Combined far-field/near-field (CFFNF) system utilizing a transform-based approach  assumes that theUE beamlock function (UBF) activation is performed towards the FF beam peak direction based on the far-field method and then test case procedures are performed with measurement probe(s) in the NF of the DUT. 


-	Combined far-field/direct-near-field (CFFDNF) system assumes that the UE beamlock function (UBF) activation is performed towards the FF beam peak direction based on the far-field method and then test case procedures are performed based on the direct near-field method. 








DNF has the following applicability:


Beam peak searches and spherical coverage test cases are not applicable for the black-box approach. An  extensive black&white-box approach would be required to perform these tests with the NF measurement probe. Given the complexities of the extensive black&white-box approach, DNF is not deemed a feasible enhancement of the methodology for conformance testing but it might be suitable during UE development phase.


The low UL power/high DL power EIRP/EIS test cases in the known FF BP direction are not applicable to the black box approach.


The applicability of the low UL power/high DL power EIRP/TRP/EIS test cases in the known BP direction and with the black&white-box approach is FFS.








The CFFNF with transform (e.g. asymptotic expansion transform) has the following applicability:


Beam peak searches and spherical coverage test cases are performed with black box approach using the FF probe. Performing these tests with the NF measurement probe would require the extensive black&white-box approach which is not deemed a feasible enhancement of the methodology.


The low UL power/high DL power EIRP/EIS test cases in known FF BP direction are applicable to the black-box approach using transform techniques:


Three radii approach (i.e. local search on radius r1 and very localized searches at r2 and r3) can be used. 


EIRP/EIS can be approximated very accurately with the NF probe at very close distances (~22cm for PC3, ~27cm for PC1) with optimized improvements in relaxations.


The unknown antenna location can be estimated accurately which allows very accurate TRP measurements at very close distances with large improvement in relaxations.


The low UL power/high DL power EIRP/EIS test cases in known FF BP direction are applicable to the black&white-box approach.


Two radii approach without local searches can be used. 


EIRP/EIS can be approximated very accurately with the NF probe at very close distances (~21cm for PC3, ~26cm for PC1) with optimized improvements in relaxations.


The low UL power TRP test cases are not applicable to transform approach (CFFNF) since that approach would be test time prohibitive. However, the known offset (empirical evaluation with black box approach or declared with black&white-box approach) can be compensated using CFFDNF approach to obtain very accurate TRP results at very close distances. 








The CFFDNF has the following applicability:


Beam peak searches and spherical coverage test cases are performed with black box approach using the FF probe. Performing these tests with the NF measurement probe would require the extensive black&white-box approach which is not deemed a feasible enhancement of the methodology.


The low UL power/high DL power EIRP/EIS test cases in the known FF BP direction are applicable to the black&white-box approach.


Whether a local search to determine the NF test direction and/or optimize EIRP/EIS is FFS. 


EIRP/EIS can be approximated in the NF (min. range lengths for PC1 and PC3 are FFS) 


TRP test cases at very close distances require offset compensation while range lengths beyond 32cm for PC3 do not necessarily require offset compensations. At those range lengths the relaxations are minimized by up to 10dB. 











