[bookmark: _Hlk6897498][bookmark: _Hlk3548187][bookmark: _Toc508617208][bookmark: _Hlk59524035]3GPP TSG-RAN5 Meeting #91-e	R5-213252
Electronic Meeting, 17 May– 28 May 2021

Agenda item:	5.3.2.17
Source:	Keysight Technologies
Title:	On Temperature Tolerance for FR2 Testing
Document for:	Discussion and Endorsement
Introduction
This contribution discusses the temperature tolerance for FR2 testing currently undefined for FR2.
Discussion
Temperature tolerances have traditionally been defined in RAN5 instead of RAN4, e.g., the tolerance was not defined in TS 36.101 [1] while it was defined in TS36.521-1 [2] for LTE, specifically in Clause F.1.1
	F.1.1	Measurement of test environments
The measurement accuracy of the UE test environments defined in TS 36.508 subclause 4.1, Test environments shall be.
-	Pressure				5 kPa.
-	Temperature			2 degrees.
-	Relative Humidity	5 %.
-	DC Voltage			1,0 %.
-	AC Voltage			1,5 %.
-	Vibration				10 %.
-	Vibration frequency	0,1 Hz.
The above values shall apply unless the test environment is otherwise controlled and the specification for the control of the test environment specifies the uncertainty for the parameter.


The same trend has continued for NR FR1, where the temperature tolerance has not been defined in RAN4 TS 38.101-1 [3] but in RAN5 TS 38.101-1 [4], specifically Clause F.1.1
	F.1.1	Measurement of test environments
The measurement accuracy of the UE test environments defined in TS 38.508-1 [5] subclause 4.1, Test environments shall be
-	Pressure				5 kPa.
-	Temperature			2 degrees.
-	Relative Humidity	5 %.
-	DC Voltage			1,0 %.
-	AC Voltage			1,5 %.
-	Vibration				10 %.
-	Vibration frequency	0,1 Hz.
The above values shall apply unless the test environment is otherwise controlled and the specification for the control of the test environment specifies the uncertainty for the parameter.



[bookmark: _Ref70427332]Observation 1: For LTE and NR FR1, temperature tolerances were defined in RAN5 rather than RAN4.
For FR2, the temperature tolerance has neither been defined in RAN4 TS 38.101-2 [5] or in RAN5 TS 38.521-2 [6], e.g., Clause F.1.1 of [6]
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TBD


[bookmark: _Ref70427333]Observation 2: For NR FR2, temperature tolerances were neither defined in RAN5 or RAN4.
As part of the Rel-17 RAN SI on enhanced testability [7], one topic is related to extreme temperature conditions 
	Support extreme temperature conditions for all applicable FR2 UE RF test cases
-	Considering beam peak search, spherical coverage, and total radiated power procedures
- 	Limit the study of this objective to the permitted UE RF methods defined in Clause 5.2 of TR38.810
-	Study preliminary impacts on system measurement uncertainty under extreme temperature conditions


In RAN4#98-e, the temperature tolerance was discussed and a preliminary tolerance was captured in [8]
	· RAN4 agrees to define a temperature tolerance for FR2 ETC system. Several aspects need to consider:
· an accuracy of temperature control by an air conditioner 
· accuracy of a thermocouple to measure a temperature in the ETC enclosure 
· The value of temperature tolerance is FFS.
· [+/- 4] degrees Celsius tolerance is the starting point
· Test only can be executed under target temperature within the tolerance


In the subsequent RAN4#98bis-e meeting, no firm decision on the temperature tolerance was reached; instead, vendors were encouraged to provide feedback on whether the temperature tolerance introduces additional MU, TT, or whether core requirements need to be relaxed [9]
	· Agreement
· UE vendors to provide feedback whether +/-4 degrees of temperature tolerance (compared to +/-2 for FR1) introduces additional MU, TT or core requirement relaxation


[bookmark: _Ref70427334]Observation 3: For NR FR2, temperature tolerances have been discussed as part of a RAN4 Rel-17 enhanced testability SI.
Given the previous definition of temperature tolerances in RAN5 and the fact that ETC testing has been finalized during RAN5#90-e, it is proposed for RAN5 to define the temperature tolerance in [6].
The argument for the ±4C temperature tolerance was previously presented in [10] and repeated here:
	Based on a review of commercially available thermocouples suitable for integration into ETC enclosures, a temperature accuracy of ±1oC is feasible. Since the temperature control unit (TCU) typically has an accuracy of ±1oC and given the ETC enclosure design trade-offs necessary to optimize RF transparency over thermal insulation, additional thermal leakage will occur and some margin should be considered to prevent the test cases from pausing frequently, i.e., it is proposed to define the temperature tolerance of ±4oC for the ETC test cases. The test case can execute only when the measured temperature inside the ETC enclosure is within that tolerance at the target temperature and the test must be paused when the temperature is outside the tolerance. 


[bookmark: _Ref71278954]Proposal 1: RAN5 to define the FR2 temperature tolerance to be ±4oC.
A CR to introduce the ±4oC tolerance is provided in [11]
Conclusion
The following observations and proposals were made in this contribution
Observation 1: For LTE and NR FR1, temperature tolerances were defined in RAN5 rather than RAN4.
Observation 2: For NR FR2, temperature tolerances were neither defined in RAN5 or RAN4.
Observation 3: For NR FR2, temperature tolerances have been discussed as part of a RAN4 Rel-17 enhanced testability SI.
Proposal 1: RAN5 to define the FR2 temperature tolerance to be ±4oC.
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