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1. Introduction
In the approved Workplan for Rel-18 TRP TRS WI [1], the discussions on RC harmonization activity should be started in RAN4#106-bis meeting. 
[image: ]
This paper shares our initial views on how to manage the harmonization activity in Rel-18.
2. Discussions on RC test Methods
The general test setup for RC method has been approved in RAN4#106 meeting, however, some key aspects for RC methodology is still up in the air, e.g. requirements for minimum coherence bandwidth, isotropy definition and verification method for RC, and the MU assessment in RAN5.
Issue 2-1-1: Proper Coherence bandwidth of RC for NR testing
Agreements:
· The minimum coherence bandwidth of RC system should be specified for NR measurement. 
Issue 2-1-2: How to calculate Coherence bandwidth of RC 
Proposals:
· Proposal 1: The current method proposed to validate RC isotropy or Spatial Uniformity is not sufficient for a proper characterization of a RC loaded with absorbers to achieve proper Coherent Bandwidth, which is a pre-requisite to test modulated signals. Another RC Isotropy or Spatial Uniformity validation method compliant with loaded RC shall be determined prior to move forward with RC alignment test efforts, e.g.: Standard Uncertainty on RC Transfer Function (uref) [4] in R4-2300350. 
· Proposal 2: Review and correct the isotropy and CBW test procedure proposal in Annex in R4-2300139. 
Agreements:
· Further check next meeting the above two approaches based on detailed descriptions in TP. 


Regarding the isotropy or Spatial Uniformity for RC test method, RAN4 agreed that the equation B.1 of [IEC 61000-4-21: EMC, Part 4; Section 21] is selected as isotropy definition for RC test method.
[bookmark: _Hlk119688197]Issue 2-1-1: Isotropy definition for RC system
Agreements:
· Use isotropy definition (d) given in equation B.1 of [IEC 61000-4-21: EMC, Part 4; Section 21] with a pass/fail limit of 3dB for frequencies between 0.4 GHz and 6 GHz. 
· Test zone definition must maintain ½ wavelength from conducted surfaces of the chamber. 
· RAN4 shall specify test procedure for isotropy characterization over the defined test zone.
· RAN4 to study the measurement uncertainty related to the isotropy verification procedure


However, after going through the details of the IEC 61000-4-21: EMC, Part 4; Section 21, B.1, we notice that the definition of filed uniformity was defined mainly for EMC testing. Besides, the equation is calculated based on E filed power and verified with Field-Probe based measurements, which is not typical case for OTA testing. 
B.1 Validation: chamber field uniformity and loading validation
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Given in OTA system, the calibration or S21 measurement are usually based on signal power, reusing the power-based system validation with reference antenna would be a more proper way for legacy RC system and software control. Therefore, we believe it is quite important to define the isotropy of RC with a power validation method. 
Observation 1: IEC-based field uniformity of RC method is defined with E field (V/m), which is not widely used for OTA test system. The definition of isotropy definition (d) given in equation B.1 of [IEC 61000-4-21: EMC, Part 4; Section 21] can not be used directly.
Proposal 1: Update the equation B.1 to support Power-based verification method for RC isotropy. FFS whether the 3dB pass/fail limits should be updated accordingly.
3. Proposals on RC harmonization activity
In the first meeting of this WI, a general arrangement for Rel-18 RC harmonization activity had been agreed, in WF [3]:
[bookmark: _GoBack]Issue 3-3-1: Whether a dedicated lab alignment activity for RC method is needed before RC harmonization with AC
Agreements:
· Proposal 1: For saving time and devices delivery, alignment among labs for RC method, and harmonization between RC and AC can be performed in a single activity 
· Further discuss the detailed framework for lab alignment of RC method and harmonization between RC and AC
Issue 3-3-2: Framework for RC harmonization with AC
Agreement: 
· RAN4 should further discuss harmonization framework for RC with AC. Encourage companies to finalize RC test method first.
Issue 3-3-3: Pass/fail limits for RC harmonization
Agreements:
· Proposal 1: Adopt the same pass/fail criteria of Rel-17 AC lab alignment of 1.2dB for TRP and 1.5dB for TRS for Rel-18 harmonization activity between RC and AC as starting point. 
· Proposal 2: Further study whether RAN4 should define a new pass/fail limits based on test samples and MU of each test method for Rel-18 inter-method harmonization.


The motivation of harmonization activity is to confirm the applicability of RC method, the outcome of the harmonization would have two main aspects:
1. Conclusion of the variations among different RC systems
2. Statistic offset analysis between RC method and AC method 
The harmonization activity is not targeted to claim specific RC test lab is “aligned” with AC method. 
Observation 2: The harmonization activity is to study and confirm the applicability of RC method, but not to identify alignment between specific RC test lab with Reference AC method.
Following previous agreements, the harmonization activity can only be started after the test methodology is finalized. 
Proposal 2: The RC harmonization activity should be started after the completion of the test method (including finalization of preliminary MU assessment). 
Proposal 3: The collection of volunteered test labs for RC harmonization activity can be started in RAN4#106-bis meeting.
Proposal 4: RAN4 should make decision on using Rel-17 browsing mode test cases or new Rel-18 talk mode test cases for RC harmonization.
If reusing Rel-17 AC lab alignment test cases, then the AC part measurements can be skipped, just perform RC measurements with the same Rel-17 LAD devices and UE configuration, but the risk is that after one-year time period, the UE stability may introduce additional uncertainty. 
If selecting the same test cases with Rel-18 AC lab alignment, i.e. talk mode, then the RC harmonization and AC lab alignment activity would be performed in parallel.  
Proposal 5: Approve the following high-level aspects for RC harmonization activity:
1. At least [3-5] RC labs are needed to ensure the statistical analysis of harmonization outcome
2. Adopt the same test cases of Rel-18 AC lab alignment activity, i.e. same bands and talk mode 
3. The measurement results will be analyzed to show RC lab alignment outcome and RC vs AC harmonization conclusion
4. FFS whether same pass/fail limits for RC lab alignment and RC vs AC harmonization
Based on above agreements, detailed working procedure for RC harmonization can be provided and endorsed next meeting.
4. Conclusion
In this contribution, we share the following proposals:
Observation 1: IEC-based field uniformity of RC method is defined with E field (V/m), which is not widely used for OTA test system. The definition of isotropy definition (d) given in equation B.1 of [IEC 61000-4-21: EMC, Part 4; Section 21] can not be used directly.
Observation 2: The harmonization activity is to study and confirm the applicability of RC method, but not to identify alignment between specific RC test lab with Reference AC method.

Proposal 1: Update the equation B.1 to support Power-based verification method for RC isotropy. FFS whether the 3dB pass/fail limits should be updated accordingly.
Proposal 2: The RC harmonization activity should be started after the completion of the test method (including finalization of preliminary MU assessment). 
Proposal 3: The collection of volunteered test labs for RC harmonization activity can be started in RAN4#106-bis meeting.
Proposal 4: RAN4 should make decision on using Rel-17 browsing mode test cases or new Rel-18 talk mode test cases for RC harmonization.
Proposal 5: Approve the following high-level aspects for RC harmonization activity:
1. At least [3-5] RC labs are needed to ensure the statistical analysis of harmonization outcome
2. Adopt the same test cases of Rel-18 AC lab alignment activity, i.e. same bands and talk mode 
3. The measurement results will be analyzed to show RC lab alignment outcome and RC vs AC harmonization conclusion
4. FFS whether same pass/fail limits for RC lab alignment and RC vs AC harmonization
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where

EMax x,y,z is the maximum measurement (in V/m) from each probe axis (i.e., 24 or 9
measurements) across all generated tuner positions,

éx,y,z is the normalized maximum field (in (V/m)/W0.5), defined as the maximum
measurement from each probe axis data divided by the square root of the
input power, and

P,npu‘ is t_he average input power (in W) to the chamber during the tuner rotation at
which Eyay x ,, Was recorded.




