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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The new work item on UE TRP and TRS enhancement was approved in the last RAN plenary meeting, i.e. RAN #97-e [1]. The TRP TRS test methodology will be enhanced in Rel-18 timeline with four sets of objectives.
· Enhancement based on anechoic chamber test method defined in Rel-17
· Specify reverberation chamber test method for FR1 TRP TRS
· Update on the Measurement Uncertainty assessment
· Study the potential test method for the purpose of time reduction
This contribution presents our views on the second objective of reverberation chamber based test method, and proposes the Harmonization Activity framework to guide the harmonization between the anechoic chamber and the reverberation chamber.
2 Discussion
The reverberation chamber based test methodology for FR1 TRP and TRS measurement was proposed in the Rel-17 TRP TRS Work Item. And because of the tight time plan for the Rel-17 work item, the test methodology does not successfully include the reverberation chamber as a valid test system. In the new Rel-18 work item for TRP and TRS enhancement, consequently, the reverberation chamber test methodology is listed as one of main objectives, which is shown below. The harmonization activity with the reference test method is required by the work item.
[image: ]
The reverberation chamber is not novel technique used for device radiated power and sensitivity measurement. And the reverberation chamber has already been used for SISO OTA measurement on several radio communication techniques, such as GSM, UTRA, EUTRA, for over ten years. In recent years, with advantages on compact outside dimensions of the chamber size and high efficiency on test time consumption, 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.
Observation 1: The reverberation chamber has already been used for SISO OTA measurement for over ten years, and are widely equipped among the industry chain.
Besides, the reverberation chamber based test methodology has been discussed in 3GPP RAN4 and RAN5. And the reverberation chamber method is specified in Annex E of TR 25.914 Measurement of radio performances for UMTS terminals in speech mode, as alternative measurement technologies. In 25.914, the test methodology and corresponding test system is elaborated. The reverberation chamber method is also captured in TR 37.902 Measurement of User Equipment (UE) radio performance for LTE/UMTS terminals Total Radiated Power (TRP) and Total Radiated Sensitivity (TRS) test methodology, and TS 37.544 Universal Terrestrial Radio Access (UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRA) User Equipment (UE) Over The Air (OTA) performance Conformance testing. In TS 37.544, the measurement procedures are described. 
Observation 2: The reverberation chamber method has been captured in several 3GPP specifications, with test methodology elaboration and test procedure description.
Based on the above observations, the reverberation chamber based test methodology is mature technique for TRP TRS measurement. Regarding to application to NR FR1, the legacy reverberation chamber based method should be reused as much as possible, including test system and test procedure, and can be the baseline to develop the test parameters and test configurations of FR1 TRP and TRS.
Proposal 1: The legacy reverberation chamber based method should be reused as much as possible, including test system and test procedure, and can be the baseline to develop the test parameters and test configurations of FR1 TRP and TRS.
With the previous understanding on the reverberation chamber based test methodology, there is confidence to perform a simplified harmonization activity considering limited Work Item time budget. And the Harmonization Activity framework is proposed as below.
1. The purpose of Harmonization Activity is to verify whether there is unexpected measurement deviation/offset between anechoic chamber based test method and reverberation chamber based test method.
2. Test parameters and test configurations for the reverberation chamber based test methodology should be specified before Harmonization Activity start.
3. Test labs joining in Harmonization Activity should be accredited under ISO 17025 (ISO 17025 accredited labs) and have any of 3GPP TS 37.544, 3GPP TS 38.161, CCSA YD/T 1484.6, and CTIA OTA Test Plan listed on its accreditation scope.
4. Test cases for Harmonization Activity:
a) Test bands: n41 and n78;
b) Number of test cases: maximum 2 devices per-band, LADs used in Rel-17 Lab Alignment Campaign are preferred;
c) Use scenario: Hand phantom only (Browsing mode), i.e., Hand Left and Hand Right;
d) Hand Phantom: Wide Grip hand phantom;
e) Operation mode: NR Standalone (SA)
f) Power Class : PC2
5. The minimum number of test labs:
a) The minimum number of test labs with Reverberation chamber is 2;
b) The minimum number of test labs with Anechoic chamber is 1, Rel-17 Aligned Labs are preferred;
c) More lab volunteers are not precluded;
6. Harmonization criteria:
a) Pass/Fail limit for Harmonization Activity adopts the same criteria in Rel-17 Lab Alignment Campaign, i.e. 1.2 dB for TRP and 1.5 dB for TRS.
b) To conclude test methodology harmonizaiton requires all the reverberation chamber based lab volunteers satisfied with the harmonization criteria in Harmonization Activity.
Proposal 2: Approve the the Harmonization Activity framework in this contribution.

3 Conclusions
This paper discussed about the test methodology of reverberation chamber based test system. And proposed the harmonization activity framework.
Observation 1: The reverberation chamber has already been used for SISO OTA measurement for over ten years, and are widely equipped among the industry chain.
Observation 2: The reverberation chamber method has been captured in several 3GPP specifications, with test methodology elaboration and test procedure description.
Proposal 1: The legacy reverberation chamber based method should be reused as much as possible, including test system and test procedure, and can be the baseline to develop the test parameters and test configurations of FR1 TRP and TRS.
Proposal 2: Approve the the Harmonization Activity framework in this contribution.
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Study and, if feasible, specify reverb-chamber based test methodology to support SA and EN-DC
TRP TRS testing: -

- Define test methodology for UE type with 1Tx and 2Tx configuration -
*  Test scenarios support: at least browsing mode, talk mode, and wrist-worn mode
- Perform harmonization activity with reference test method
*  Define harmonization framework and pass/fail criteria «
*  Perform harmonization test campaign according to the framework

*  Note: the harmonization between anechoic chamber and Reverb-chamber based
method can be applied independently for the conditions between 1Tx and 2Tx,
among browsing mode, talk mode, and wrist-worn mode. »

- Ifreverb-chamber based test methodology is found harmonized with the reference test
method, then further discuss applicability of reverb-chamber based test methodology for
requirements conformance testing




