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Introduction
This contribution provides a brief overview of previous discussions and agreements on FR2 OTA ETC testing in RAN4. Given the agreement in the last RAN4 meeting to let RAN5 focus on FR2 OTA ETC test coverage, this contribution is meant to provide input on FR2 OTA ETC testing from a testability perspective.

FR2 ETC Testing
In the last few RAN4 meetings, several discussions were held with respect to extreme temperature condition (ETC) testing [1]-[9].
In [6], it was outlined that for extreme temperature testing, the DUT is usually enclosed by a “bubble” enclosing the UE which is providing cooling and heating to the UE without affecting components within the anechoic chamber that could be affected by extreme temperature swings, e.g., support structures, motors, absorbers, etc. One example of such extreme temperature testing enabler is introduced in [10]. From a testability perspective, these “bubbles” are feasible for single-directional type tests, e.g., EIRP and EIS metrics in a known beam peak direction. However, TRP, EIRP and EIS spherical coverage tests which require full device rotations are not practical for extreme temperature testing from a testability perspective.
Observation 1: TRP and spherical coverage scans cannot be performed under ETC from a testability perspective. 

In [7], it was furthermore argued that a device integrated in an environment exposing the extreme temperature conditions (aka “bubble”) cannot be rotated for 2 (hemisphere) or 4 (full sphere) steradian scans to determine the ETC beam peak directions and/or whether the beam peak directions have changed when compared to NTC.
Observation 2: Beam peak searches or verifications of a device exposed to extreme temperature conditions cannot be performed from a testability perspective. 

Following the discussion of [6] related to testability concerns of test cases that require 3D scans, the RAN4 meeting report captured the following agreement [11]:
Agreement: At least EIS and EIRP spherical coverage and TRP requirements are not tested under ETC.
More importantly, a note was captured in the requirements’ tables for spherical coverage test cases in [12] to limit spherical coverage test cases to NTC, e.g., 
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Operating band Min EIRP at 85 %-tile CDF (dBm)
n257 32.0
n258 32.0
n260 30.0
n261 32.0

NOTE 1: Minimum EIRP at 85 %-tile CDF is defined as
the lower limit without tolerance

NOTE 2: The requirements in this table are verified only
under normal temperature conditions as
defined in Annex E.2.1.





Observation 3: RAN4 specified in TS38.101-2 that spherical coverage test cases are not verified at ETC.
While it was agreed in Annex E.2.1 of [12] that the “UE shall fulfil all the requirements in the temperature range for extreme conditions, as defined in Table E.2.1-1, unless explicitly stated otherwise in any requirement.”, RAN4 held off adding more notes in other requirements’ tables to limit test cases to NTC. More discussions on ETC were held in the last RAN4 meeting which resulted in one agreement captured in [13]:
Agreement: (RAN4) should focus on core requirements and which requirements apply on which TC and then let Ran5 decide test coverage based on ran5 discussion. 

As such, after highlighting some of the previous agreements and RAN4 contributions/discussions, it is proposed to limit TRP tests to NTC only given observation 1. 

Proposal 1: Limit TRP test cases to NTC only due to testability concerns performing 3D scans of UEs exposed to ETC.
Given the note in the RAN4 test specification [12] (observation 3), spherical coverage requirements are already limited to NTC only which needs to be captured in the RAN5 test specifications accordingly as well. 
Proposal 2: Limit spherical coverage test cases to NTC only due to testability concerns performing 3D scans of UEs exposed to ETC.
Based on observation 2, it is proposed to also limit beam peak searches to NTC.

Proposal 3: Limit beam peak searches for UEs to NTC only due to testability concerns performing 3D scans of UEs exposed to ETC.
As a result of this proposal, a couple of options could be considered for ETC Peak EIRP and/or Peak EIS testing
1. Do not test Peak EIRP and/or Peak EIS at ETCs at all

2. Test Peak EIRP and/or Peak EIS at ETC in the same direction as the beam peak direction as normal temperature condition
3. Test Peak EIRP and/or Peak EIS at ETC in an absolute direction or relative direction (from beak peak at normal condition) declared by the vendor

RAN4 did not provide any concrete guidance whether the beam peak at ETC is different when compared to NTC. It is therefore proposed to create an action point for OEMs on the next steps with regards to EIRP/EIS test cases at ETC. 
Proposal 4: Create an action point for OEMs to provide feedback on the maximum difference in direction between the beam peak at NTC when compared to ETC to determine the next steps for peak EIRP and peak EIS test cases: 
1. Do not test Peak EIRP and/or Peak EIS under ETC at all

2. Test Peak EIRP and/or Peak EIS under ETC in the same direction as the beam peak direction as normal temperature condition

3. Test Peak EIRP and/or Peak EIS at ETC in an absolute direction or relative direction (from beak peak at normal condition) declared by the vendor
In case options 2 or 3 are selected, an LS to RAN4 needs to be sent for information and to allow RAN4 to define ETC requirements with either option in mind. 
Conclusion
The following observations and proposals were made in this contribution
Observation 1: TRP and spherical coverage scans cannot be performed under ETC from a testability perspective.
Observation 2: Beam peak searches or verifications of a device exposed to extreme temperature conditions cannot be performed from a testability perspective.
Observation 3: RAN4 specified in TS38.101-2 that spherical coverage test cases are not verified at ETC.
Proposal 1: Limit TRP test cases to NTC only due to testability concerns performing 3D scans of UEs exposed to ETC.
Proposal 2: Limit spherical coverage test cases to NTC only due to testability concerns performing 3D scans of UEs exposed to ETC.
Proposal 3: Limit beam peak searches for UEs to NTC only due to testability concerns performing 3D scans of UEs exposed to ETC.
Proposal 4: Create an action point for OEMs to provide feedback on the maximum difference in direction between the beam peak at NTC when compared to ETC to determine the next steps for peak EIRP and peak EIS test cases:
1. Do not test Peak EIRP and/or Peak EIS under ETC at all

2. Test Peak EIRP and/or Peak EIS under ETC in the same direction as the beam peak direction as normal temperature condition

3. Test Peak EIRP and/or Peak EIS at ETC in an absolute direction or relative direction (from beak peak at normal condition) declared by the vendor
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