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1.
Introduction

Extreme temperature condition for mmWave UE was agreed at #85 meeting in Reno and the TP [1] was captured in TS 38.101-2. However considering a structure of the anechoic chamber with the temperature control function, there is still a concern of feasibility with the OTA conformance test system.


2. Discussion

2.1 OTA Test system with the temperature control function 
 When considering a structure of the OTA test system with the temperature control function, there are three approaches.
(1) Put an anechoic chamber in the temperature-controlled room.

(2) Control a temperature of a whole space/air in an anechoic chamber. 
(3) Control a temperature in a limited space in an anechoic chamber. Like introduced in [2]
However there are many difficulties to achieve the OTA test system yet. Comparison of each approach can be seen in the table 2.1-1 as follows.
Table 2.1-1 Comparison of approaches to achieve temperature control in OTA anechoic chamber
	Approach
	Pros
	Cons

	(1)
	- All the requirements can be tested with the same condition with the normal (room) temperature.
- Humidity can also be controlled.
	- Requires a huge space 
- Very high cost

- Low accuracy of temperature control

	(2)
	- Relatively similar size with the test system for normal temperature.
- No additional loss occurs around DUT.

	- Need to consider a way of hermetic sealing.
- Concern with the condensation in the chamber, which might cause influences on a positioner, sensors, and others (e.g. a reflector in a case of CATR chamber.)
- Influence to an anechoic performance by a vent
- Low accuracy of temperature control

	(3)
	- Relatively similar size with the test system for normal temperature.
- High temperature control accuracy
	- Need to consider a way of hermetic sealing.

- Concern with the condensation in the surrounded area.
- Additional loss, schattering, reflection due to the poly-styrene board surrounding the DUT. (Quite challenging to estimate the additional measurement uncertainty.)


Looking at the comparison above, there are still many issues which we need to solve to achieve the OTA test system with the temperature control function, especially for requirements related to a power measurement.
Observation 1: There are still many issues which we need to solve to achieve the OTA test system with the temperature control feature.
Observation 2: Measurement of requirements which are related to a power measurement looks challenging.  
Observation 3: Applicability of extreme temperature conditions should be limited to requirements which are not related to power measurement, e.g. Frequency error.
Though it might be a responsibility of RAN5 to decide the coverage of the test requirements, we should study these issues from a viewpoint of regulatory requirements, RF performance and also a feasibility.

Proposal 1: Companies are encouraged to bring views on requirements which shall be tested with the extreme temperature conditions. 
Proposal 2: Until the study of the necessary requirements will be done, limit an applicability of extreme temperature conditions to requirements in TS 38.101-2 as follows.
---Extract of Environmental condition from TS 38.101-2 ---

E.2
Environmental

The requirements in this clause apply to all types of UE(s).
E.2.1
Temperature

All RF requirements for UEs operating in FR2 are defined over the air and can only be tested in an OTA chamber. 

The UE shall fulfil selected requirements in the temperature range defined in Table E.2.1-1.

Table E.2.1-1: Temperature conditions

	+ 25(C ± [10] (C 
	For normal (room temperature) conditions with relative humidity of 25% to 75%

	-10(C to +55(C
	For extreme conditions


--- End of extract ---


3.
Conclusion
In this paper, the following observations and proposals are presented w.r.t the feasibility of extreme temperature control. 

Observation 1: There are still many issues which we need to solve to achieve the OTA test system with the temperature control feature.
Observation 2: Measurement of requirements which are related to a power measurement looks challenging.  

Observation 3: Applicability of extreme temperature conditions should be limited to requirements which are not related to power measurement, e.g. Frequency error.
Proposal 1: Companies are encouraged to bring views on requirements which shall be tested with the extreme temperature condition.
Proposal 2: Until the study of the necessary requirements will be done, limit an applicability of extreme temperature conditions to requirements in TS 38.101-2.
Related draft CR is provided [3]. 
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Appendix A
Test cases in TS 36.521-1 on which the extreme temperature conditions are applied.

6.2.2
Maximum Output Power

6.2.3
Maximum Power Reduction

6.2.5
Configured UE transmitted Output Power

6.3.2
Minimum Output Power

6.3.4
ON/OFF time mask

6.3.5
Power Control

6.5.1
Frequency Error

6.5.2.2
Carrier leakage

6.5.2.3
In-band emissions

6.5.2.4
EVM equalizer spectrum flatness

6.6.2.3
Adjacent Channel Leakage power Ratio

7.3
Reference sensitivity level 
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