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1.	Introduction
Currently RAN4 and RAN5 are both studying requirements, measurement uncertainties (MUs) and testability under Extreme Temperature Condition (ETC) in parallel. RAN4 made the way forward on ETC at the last #98-e meeting [1] and agreed to specify the temperature control tolerance tentatively as [+/- 4] degrees C. RAN5 agreed to apply only an increased MU value of quality of quiet zone (QoQZ) to the ETC maximum output power (MOP) TC at the RAN5 #90-e meeting in Feb. 
In this contribution we would like to show our general views on some specific factors to decide MUs and testability in an ETC environment which also relates to a design of the FR2 OTA test systems. We also report our evaluation result of a free space path loss comparison between NTC (Normal Temperature Condition) and ETC (Extreme Temperature Condition) chambers associated with band n262. 

2.	Discussion
2.1 General views on discussing testability under ETC environment
 As discussed in the previous meetings, TE vendors have already reported that the 3D scan (i.e. TRP, peak search or spherical coverage test) is possible even under the ETC environment. By improving the design of OTA chamber, ETC enclosure and positioner, it is true that the 3D scan is feasible and actual ETC test chamber can be available to the market. 
However, since there have been so far no agreements within the group on common assumptions regarding the ETC enclosure, “feasible” does not mean that we can apply the same measurement uncertainties as the normal temperature conditions, and this makes difficult to discuss about ETC MUs and test requirements among vendors under equal conditions. For example, even though we may evaluate and compare QoQZ MUs between vendors, we assume that they can vary greatly among them (This actually was shown during discussions at the last RAN5 meeting).
Observation 1: Since there are no agreements on common assumptions regarding the ETC enclosure, we cannot apply in ETC the same MUs as used under normal temperature condition (NTC).
Observation 2: Since there are no agreements on common assumptions regarding the ETC enclosure, it is difficult to discuss ETC MUs and test requirements among vendors under equal conditions.  

2.2 Factors to decide requirements, MUs and a testability under ETC environment
Some factors expected to impact ETC MUs and test requirements are listed below:
· ETC enclosure size including wall thickness
· Enclosure shape (bubble or box)
· Enclosure material (mainly its refraction index)
However as mentioned above, since those assumptions have not been discussed so far, it is expected that the design of each ETC enclosure is already different among vendors and that it could be difficult to align them anymore.
These factors impact important characteristics such as the chamber size (footprint), maximum DUT size, temperature control tolerance, path loss between DUT and test antenna, increase of existing MU contributions (e.g. QoQZ, mismatch), necessity of new MU contributions (e.g. influence of multiple reflection between a DUT and a wall of the ETC enclosure), usable air conditioner (i.e. power consumption and cost), compatibility with NTC OTA chamber, etc.  
Observation 3:  Assumptions of ETC test environment may already vary between vendors and it could be difficult to align them anymore.
 Below are listed some assumptions especially related to MUs  :
· As ETC enclosure shapes and sizes are not the same between vendors, the DUT to enclosure wall distances are then different, which likely result in QoQZ differences among vendors.   
· Influences of multiple reflection between a DUT and a ETC enclosure wall may be different due to the same differences of ETC enclosure shapes and sizes mentioned above.
· Temperature control tolerance may vary among vendors and be difficult to optimize better than the current proposed values (i.e. [+/- 4] degrees C).
RAN5 agreed only to apply the increased QoQZ MU values to the MOP related test case while discussing the maximum test system uncertainty (MTSU) at the #90-e meeting in February, and didn’t include a new MU contribution to the ETC related MTSU. It is one way to decide it as after all, there will be a trade-off depending on the factors to prioritize.
Observation 4: We need to consider the differences between vendors when discussing MUs, test environments and requirements under ETC.  
Some analyses with the aforementioned factors are summarized in Table 2.2-1.
Table 2.2-1: Analyses with factors to decide ETC MUs and test environments
	ETC enclosure characteristic
	Pros
	Cons

	Size
	Small
	Easier temperature control.
Smaller temperature deviation in a box.
Smaller footprint with the OTA chamber.
Potentially compatibility with NTC chamber.
Lower power consumption for temperature control. 
Smaller path loss.
	Lower extensibility of DUT size.
Concern about the influence of multiple reflections.
Larger QoQZ?

	
	Large
	Potentially smaller QoQZ.
Less concern about the influence of multiple reflections.
Higher extensibility of DUT size.
	Harder temperature control.
Larger temperature deviation in a box.
Larger footprint with the OTA chamber.
Lower compatibility with NTC chamber.
Higher power consumption.
Larger path loss.

	Thickness
	Thick
	Good temperature isolation between outside of the ETC enclosure.
Good robustness of the enclosure.
	Higher risk of refraction at enclosure wall.
Larger footprint of OTA chamber.
Lower extensibility of DUT size.
Larger path loss.

	
	Thin
	Lower risk of refraction at the ETC enclosure. 
Smaller footprint of OTA chamber.
Higher extensibility of DUT size.
Smaller path loss.
	Poor temperature isolation between outside of the ETC enclosure.
Poor robustness of the enclosure.

	Shape
	Spherical
	Influence of refraction at the ETC enclosure expected to be small on EIRP measurement results. 
	Possible influence of refraction at the ETC enclosure on EIS measurement results.

	
	Cuboid
	Influence of refraction at the ETC enclosure expected to be small on EIS measurement since a planar wave from a reflector comes into the enclosure. 
	Possible influence of refraction at the ETC enclosure on EIRP measurement results.



2.3 Free space path loss comparison between NTC and ETC environment around band n262
 To study one of the open issues in the previously approved WF on band n262 at the #97-e meeting [2], we evaluated a free space path loss of our IFF (In-direct Far Field) test chamber with an ETC enclosure, and compared it with the one for normal temperature environment at a frequency around band n262 (from 40 to 60 GHz range). Figure 2.3-1 and 2.3-2 show our test setup and the measurement result. The test was carried out with a reference antenna and a feeder antenna both for the existing spurious emission measurement. And the result showed generally little difference of losses between NTC and ETC environment up to 49 GHz (approximately 0.1 dB differences at most), or up to 60 GHz (approximately 0.3dB differences at most). Note that this result is just for our test environment since we have no common specifications of the ETC enclosure. 
From this result, with regards to the path loss difference between NTC and ETC, since the characteristic of band n262 has no significant differences between the lower frequency band such as n259 or n260 except for the increase of path loss due to the higher frequency (approx. 1dB bigger than n259), we expect that we can use the same variety of ETC measurement uncertainty contributions for n262 with other lower frequency range bands at least to measurements up to 49 GHz. Actual MU values need further studies. 
Here we didn’t state that same MU values with NTC can be used for ETC. It is because as mentioned above, there is a possibility that we may need to introduce a new MU contribution which is specific to the ETC measurement.
Observation 5: There is no significant difference of path loss between the NTC and ETC environment up to 49 GHz, approximately 0.1 dB at most.
Observation 6: For ETC tests with band n262, it is expected that we can use same variety of ETC measurement uncertainty contributions for lower frequency bands. Actual MU values are FFS. 
[image: ]
Figure 2.3-1: Test setup for free space path loss measurement
[image: ]
Figure 2.3-2: Path loss comparison between NTC and ETC

3. Conclusion
In this contribution, we have shown our general views on some specific characteristics that impact MUs and testability in an ETC environment. We also reported our evaluation result of a free space path loss comparison between NTC (Normal Temperature Condition) and ETC (Extreme Temperature Condition) chambers associated with band n262.
Observation 1: Since there are no agreements on common assumptions regarding the ETC enclosure, we cannot apply in ETC the same MUs as used under normal temperature condition (NTC).
Observation 2: Since there are no agreements on common assumptions regarding the ETC enclosure, it is difficult to discuss ETC MUs and test requirements among vendors under equal conditions.  
Observation 3:  Assumptions of ETC test environment may already vary between vendors and it could be difficult to align them anymore.
Observation 4: We need to consider the differences between vendors when discussing MUs, test environments and requirements under ETC. 
Observation 5: There is no significant difference of path loss between the NTC and ETC environment up to 49 GHz, approximately 0.1 dB at most.
Observation 6: For ETC tests with band n262, it is expected that we can use same variety of ETC measurement uncertainty contributions for lower frequency bands. Actual MU values are FFS. 
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