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1	Introduction 
The work on UE TRP (Total Radiated Power) and TRS (Total Radiated Sensitivity) requirements and test methodologies for FR1 (NR SA and EN-DC) has continued into Rel-18, with the work item having been approved in RAN #97 [3] and revised in [4]. During the RAN4 #107 meeting the list of volunteer labs was finalized to commence the lab alignment campaign. This contribution highlights some aspects to enhance the Release 18 lab alignment process.
2	Discussion
2.1	Background from recent studies by CTIA impacting BHH testing
During the 2022/early 2023 timeframe, there was a detailed study performed by CTIA across nine volunteer labs to determine whether the labs could effectively identify hand degradation by measuring the delta in TRP performance on a select device. Based on the results, it appeared that most labs could successfully identify problematic phantom hands [7]. 

Also indicated in the study was that SPEAG has identified that phantom properties degrade over time based on handling and the oils in the user’s hand.  When this happens, the dielectric parameters of the phantom hand degrade and the hand loss/loading decreases which results in an inaccurate test result.  A simple way for labs to detect this degradation was proposed using TRP testing in the BHH configuration.
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Good vs. Bad phantom hand (i.e. compliant vs. non-compliant hand) TRP deltas [7]

It was found that there was a significant impact on BHHL/BHHR measurements due to degradation of dielectric properties of some hand phantom used in testing and the general knowledge was that this is pronounced for low bands. 

Observation 1: An important outcome of the CTIA round-robin in 2022 was that 3 of 11 hands tested appear to be marginal or non-compliant, indicating the potential need for hand phantom monitoring among labs going forward, summarized in a guidance in early 2023.  

Observation 2: TRP testing in BHH configuration was used by the round-robin labs participating in the CTIA effort and this configuration highlighted and detected the issue as per [7] 

The outcome of the CTIA study was published in February 2023. Among other detailed recommendations, there were  several Hand Phantom maintenance procedures that were suggested.
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Several other corrective actions were suggested as an outcome of the report which are detailed in [7]

2.2	Enhancements to 3GPP Rel18 Lab Alignment Template
The upcoming Release 18 lab alignment is the first time that the BHH configuration will be used for the planned lab alignment testing on low and high bands. It should also be noted that the Release 17 lab alignment campaign did not involve low bands. 

Observation 3: 3GPP Release 18 lab alignment campaign is the first time BHH will be tested. Also, low band is now part of the scope.

Based on the useful outcomes captured in the CTIA round-robin testing and study in [7] and outlined in Section 2.1 of that report, it would be useful to collect some additional information during the 3GPP Rel-18 lab alignment campaign. This could potentially alert all involved stakeholders to take necessary measures and proactively avoid any errors identified in [7] rather than being reactive after all the time and effort to test the LADs across 8 volunteer labs. 

This can be accomplished by requesting the information below from volunteer labs.

· Version# of Hand Phantom Used
· Age (estimate) of the Hand Phantom Used
· Estimated date of last verification of Hand Phantom Used along similar lines as suggested in [7] section on “Phantom Hand compliance” or any equivalent Hand Phantom verification procedure

This simple step would provide RAN4 as well as the volunteer labs necessary confidence when proceeding with the lab alignment process. 

Proposal 1: Update the “Lab Information” section of lab alignment data measurement template with additional items pertain to the Hand Phantom used (as depicted in the screenshot below).
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3	Conclusions
This contribution seeks to propose some enhancements to the Rel-18 lab alignment template. 

Observation 1: An important outcome of the CTIA round-robin in 2022 was that 3 of 11 hands tested appear to be marginal or non-compliant, indicating the potential need for hand phantom monitoring among labs going forward, summarized in a guidance in early 2023.  

Observation 2: TRP testing in BHH configuration was used by the round-robin labs participating in the CTIA effort and this configuration highlighted and detected the issue as per [7] 

Observation 3: 3GPP Release 18 lab alignment campaign is the first time BHH will be tested. Also, low band is now part of the 3GPP Rel-18 scope.

Proposal 1: Update the “Lab Information” section of lab alignment data measurement template with additional items pertain to the Hand Phantom used (as depicted in the screenshot below).
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Phantom hand compliance

Labs are responsible to maintain their phantoms so that they are within the CTIA specifications. In
order to ensure that their hands remain compliant, it is recommended that labs adopt the following
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procedures:

1

Test all phantoms on an annual basis. This may consist of internal testing using a known
reference device and measure the BHHR to FS delta. Based on known values from a good and
bad phantom, determine whether the phantom under test is compliant or not and the approximate
margin of compliance. Alternatively, the lab can measure the dielectric properties directly using
an appropriate probe. I the event that the reference device TRP testing indicates that the
phantom s within 20% of the failure limit, direct dielectric probe testing to ensure compliance
shall be required.

Implement lab handiing procedures to limit hand degradation on phantoms used for certfied
testing. These procedures may be lab specific and shall be included in the quality
documentation of the lab.

To encourage labs to be vigilant, CTIA shall have the power to declare test results invalid up to 3
years after the tests occurred if the lab cannot produce compelling evidence that the phantom used
in testing was compliant at the time of the test.
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