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[bookmark: OLE_LINK4]1	Introduction
[bookmark: OLE_LINK15]In RAN#97e meeting, a Rel-18 new Work Item on Enhancement of UE TRP and TRS requirements and test methodologies was approved [1]. Reverberation chamber-based test method will be studied in this Rel-18 WI and efforts on lab alignment among Reverberation Chambers (RC) and harmonizing RC with the reference Anechoic Chamber (AC) will continue.
In this contribution, we provide our views on RC based test method and harmonization and lab alignment activities.
[bookmark: OLE_LINK3]2	Discussion
2.1 	Working procedure of RC lab alignment and harmonization task
In RAN4#104-bis-e, it was agreed that alignment among labs for RC method, and RC harmonization with AC task can be performed in a single activity for saving time and devices delivery. 
	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


The reverberation chambers have been used for some types of OTA measurements for decades and was already captured in TR37.902 and TS37.544. It is widely used in the industry due to its compact chamber size and high efficiency test time. For FR1 TRP and TRS, the harmonization activity will be carried out to prove whether the reverberation chamber can be used as an alternative test method for FR1 TRP and TRS measurement.
Observation 1: The target of RC harmonization activity with AC is to confirm whether the RC based test method is harmonized with the reference AC method, rather than declare a single or partial RC labs are aligned with AC labs.
Based on the above understanding, although the lab alignment for RC method and harmonization of AC and RC can be performed in a single activity, we need to highlight that the analysis of measurement results should be carried out step by step. The intention is to avoid declaring a single or partial RC labs “aligned with AC” before completing the lab alignment activities among RC labs.
Proposal 1: Alignment among labs for RC method, and RC harmonization with AC can be performed in a single activity, but the analysis of measurement results should be carried out separately. The outcome of RC harmonization activity should remain inconclusive until the RC lab alignment activities are completed.
2.2 Pass/fail criteria of RC lab alignment
For TRP TRS measurement based on AC method, the lab alignment pass/fail limits are defined as 1.2dB for TRP and 1.5dB for TRS, which are more stringent than 0.75*MU, and the MU difference between TRP and TRS is considered [2]. In Rel-18, the same pass/fail limits are adopted for Rel-18 harmonization activities as starting point [3].
	Issue 3-3-3: Pass/fail limits for RC harmonization
Agreements:
· [bookmark: _Hlk118673292]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.


[bookmark: _Hlk118673623]Observation 2: The pass/fail limits of AC lab alignment are defined based on the system measurement uncertainty, i.e., [0.5*MU~0.75*MU]. 
Observation 3: Rel-18 harmonization activities use the same values as the pass/fail limits of Rel-17 AC lab alignment as the starting point.
Observation 4: The pass/fail limits of Rel-18 RC lab alignment is still undefined.
For RC lab alignment activities in Rel-18 stage, the principle of defining pass/fail limits based on system MU like AC method can be adopted, or the same values can be directly used as the starting point of the pass/fail criteria:
· Option 1: The pass/fail limits of RC lab alignment should be defined as [0.5*MU~0.75*MU].
· [bookmark: _Hlk118673752]Option 2: Adopt the same pass/fail limits of Rel-17 AC lab alignment of 1.2dB for TRP and 1.5dB for TRS for Rel-18 RC lab alignment as starting point.
Proposal 2: The pass/fail limits of RC lab alignment should be defined as:
	Option 1: [0.5*MU~0.75*MU]
	Option 2: 1.2dB for TRP and 1.5dB for TRS (the same as AC lab alignment) as the starting point.
2.3 Figure of Merit (FoM) of harmonization task
In Rel-17 FR1 TRP TRS WI, the FoMs of TRP/TRS for handheld UE in browsing mode are defined as the average measured TRP/TRS of low, mid and high channels of the HR/HL [4].


According to TS38.161, two different test conditions will be tested during the FR1 TRP and TRS measurements, i.e., hand left (HL) and hand right (HR). Therefore, the RC harmonization activity with AC should align the measurement results under the HL and HR conditions respectively to ensure that RC method is harmonized with the reference AC method. 
Proposal 3: For browsing mode, the RC harmonization activity with AC should align the measurement results under HL and HR conditions respectively to ensure that RC method is harmonized with the reference AC method. 
Similarly, the proposal for talking mode is as below:
Proposal 4: For talking mode, the RC harmonization activity with AC should align the measurement results under BHHL and BHHR conditions respectively to ensure that RC method is harmonized with the reference AC method. 
Considering the complexity of harmonization activities, time consumptions and workload of testing labs, the measurement of harmonization activities can be conducted in the middle channel.
Proposal 5: Only middle channel is required for harmonization measurement to reduce complexity and saving time.
3	Conclusion
This contribution makes the following observations and proposals.
Observation 1: The target of harmonization between AC and RC is to confirm whether the RC based test method is harmonized with the reference AC method, rather than declare a single or partial RC labs are harmonized with AC labs.
Proposal 1: Alignment among labs for RC method, and harmonization between RC and AC can be performed in a single activity, but the analysis of measurement results should be carried out separately. The outcome of RC harmonization activity should remain inconclusive until the RC lab alignment activities are completed.
Observation 2: The pass/fail limits of AC lab alignment are defined based on the system measurement uncertainty, i.e., [0.5*MU~0.75*MU]. 
Observation 3: Rel-18 harmonization activities use the same values as the pass/fail limits of Rel-17 AC lab alignment as the starting point.
Observation 4: The pass/fail limits of Rel-18 RC lab alignment should be defined.
Proposal 2: The pass/fail limits of RC lab alignment should be defined as:
	Option 1: [0.5*MU~0.75*MU]
	Option 2: 1.2dB for TRP and 1.5dB for TRS (the same as AC lab alignment) as the starting point.
Proposal 3: For browsing mode, the RC harmonization activity with AC should align the measurement results under HL and HR conditions respectively to ensure that RC method is harmonized with the reference AC method. 
Proposal 4: For talking mode, the RC harmonization activity with AC should align the measurement results under BHHL and BHHR conditions respectively to ensure that RC method is harmonized with the reference AC method. 
Proposal 5: Only middle channel is required for harmonization measurement to reduce complexity and saving time.
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