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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The Reverberation Chamber based test method is one of objective in the work item of TRP TRS enhancement [1]. During the RAN4 #104-bis-e meeting, i.e. the first meeting of the new TRP TRS enhancement WI, the preliminary discussion was focused on the rationale study and the harmonization framework of RC based test method [2].
[image: ]
And before further discussing the harmonization framework of RC, the consensus is to finalizing the RC test method first.
This contribution presents our observations on RC rationale study and test method finalization.
2 Discussion
The rationale study is essential for introducing the test methodology of reverberation chamber. The rationale study was carried on from decades ago, and Reverberation Chamber Method was captured in Appendix E of TR25.914 v1.0.0 in 2005 as alternative measurement technologies. And in the following RAN4/RAN5 meetings, the Reverberation Chamber test methodology was supplemented and refined in several study items and work items, e.g. TR25.914, TS37.544 and so on, and the Reverberation Chamber test method is applicable for GSM(2G), UTRA(3G), EUTRA(4G). Now, the common understanding of Reverberation Chamber’s rationale is well aligned in the industry, and the reverberation chambers are widely equipped among the industry, including UE vendors, R&D institutions, manufacture factories, and even network operators and third-party test houses.
Even though the reverberation chambers have already been used for NR FR1 R&D stage to verify samples’ TRP and TRS performance by some UE vendors, it is necessary to further confirm the applicability of RC method for NR FR1. To save the limited time budget of the work item, it’s better to focus on the aspects where differences existed between NR FR1 and LTE.
Proposal 1: It is proposed to focus on the aspects where differences existed between NR FR1 and LTE.
Comparing with LTE, NR FR1 has wider working frequency range, i.e. from 410MHz to 7.125GHz, and NR FR1 bands have increased channel bandwidth, i.e. maximum of 100MHz. And the size of UE and measurement scenarios do not have obviously difference between NR FR1 and LTE. With this understanding, the study aspects listed in the WF of last meeting are reviewed as below.
· the minimum number of samples to achieve the statistically isotropic environment of RC system for NR FR1 testing
· The agreement is reached in the last meeting that reusing 100 samples as starting point for NR, and RAN4 need further study whether larger value is needed or not to fullfill RC isotropy.
· the minimum distance for device placement in the RC where the fields are indeed statistically uniform, for NR FR1 frequency bands
· Because NR FR1 increases its work frequency range, the minimum distance from the UE and the objects inside the reverberation chamber needs further confirm. 
The minimum distance requirements specified in A.4.2 of TS 37.544 are 0.5 wave lengths for other electromagnetic reflective objects and 0.7 wavelengths to absorbing objects.
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Applying this principle to NR FR1, the minimum distance for device placement is 0.366 meters for electromagnetic reflective objects and 0.512 meters for absorbing objects in reverberation chamber.
Proposal 2: The minimum distance for device placement is 0.366 meters for electromagnetic reflective objects and 0.512 meters for absorbing objects in reverberation chamber.
· a unique “loading” approach to broaden the coherence bandwidth of the chamber
· The unique loading approach is not clearly described in TS37.544, it is proposed to define the approach in this work item firstly. Considering the channel bandwidth is increased in NR FR1, the approach related to bandwidth needs to be further confirmed.
Proposal 3: It is proposed to define the approach in this work item before studying the impact on broadening the coherence bandwidth of the chamber.
· how to verify UE TAS OFF in a RC based test system.
· Regarding the function of UE TAS OFF, the UE configuration for TRP test in A.2.2 of TS38.161 is required to provide either software/guidance to lab to control which Tx antenna is used, or the pre-configured DUT locked at primary antenna to ensure the TAS OFF testing. And the verification of UE TAS OFF is not a mandatory requirement for Anechoic Chamber test method. Therefore, for Reverberation Chamber test method, it is beneficial to provide the verification method for UE TAS OFF, but not mandatory.
Proposal 4: For Reverberation Chamber test method, it is beneficial to provide the verification method for UE TAS OFF, but not mandatory.
· the impact induced by increased channel bandwidth (100MHz) on NR FR1 TRP TRS testing
· Increased channel bandwidth needs to be further confirmed. And input from TE venders are encouraged.
· the study of different human phantoms (e.g. forearm for wearables)
· Phantom applicability study should be based on test scenarios defined. Head phantom and hand phantom are already capable for Reverberation Chamber for LTE OTA test, and they are applicable for NR FR1 TRP TRS fundamentally. For forearm phantom, it depends on the work plan of harmonization between AC and RC on RedCap TRP and TRS. Considering the RedCap harmonization between AC and RC is not in the scope of work plan, it is proposed to deprioritize the study of forearm phantom applicability.
Proposal 5: Considering the RedCap harmonization between AC and RC is not in the scope of work plan, it is proposed to deprioritize the study of forearm phantom applicability

3 Conclusions
This paper discussed about the rationale study issues of Reverberation Chamber test method. And got the following conclusions.
Proposal 1: It is proposed to focus on the aspects where differences existed between NR FR1 and LTE.
Proposal 2: The minimum distance for device placement is 0.366 meters for electromagnetic reflective objects and 0.512 meters for absorbing objects in reverberation chamber.
Proposal 3: It is proposed to define the approach in this work item before studying the impact on broadening the coherence bandwidth of the chamber.
Proposal 4: For Reverberation Chamber test method, it is beneficial to provide the verification method for UE TAS OFF, but not mandatory.
Proposal 5: Considering the RedCap harmonization between AC and RC is not in the scope of work plan, it is proposed to deprioritize the study of forearm phantom applicability
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For the DUT positioning on head phantom or for the DUT positioning on laptop ground plane phantom, the DUT
should be placed in such a way that a sufficient number of independent samples are obtained to fulfil the uncertainty
requirements. For example, for chambers utilizing platform stirring the DUT should be placed on the edge of the

turntable in order to maximize rotation of the DUT. In addition, the DUT must not be closer than 0.5 wavelengths to
other electromagnetic reflective objects inside the chamber and 0.7 wavelengths to absorbing objects. »




