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1. Introduction 
In last RAN4#86 meeting, there are some further discussion on the necessity of FR2 EIRP accuracy under extreme temperature. Therefore in this contribution, we want to share some further considerations on this requirement.
2. Discussion  
2.1 Necessity and feasibility 

In general, output power of Tx PA will be decreased when BS is exposed in the very high temperature and Output power will be increased when BS is exposed in the very lower temperature. Therefore in the legacy BS implementation, closed loop temperature compensation circuit was embedded in the RRU to guarantee the output power performance under the extreme temperature condition as the output power is quite essential for cell coverage and network performance. For FR2 NR BS, it cannot be precluded that mmWave NR BS will be also deployed in the extreme temperature condition, therefore similar temperature compensation circuit implementation is also needed. Based on the above considerations, FR2 EIRP accuracy under extreme condition should be still guaranteed in such kind of extreme temperature deployment scenarios. Logically speaking, this requirement is still necessary, however there are still a couples of difficulties unresolved for EIRP testing under the extreme temperature as elaborated in the following section.
Regarding how to establish the extreme temperature condition for OTA EIRP measurement, similar discussion has been happened in the eAAS WI and two approaches have been summarized in [4]. Similar discussion was also had in the NR testability agenda.
For 1st test approach as shown in Figure1, as mentioned in the contribution [3], a couple of factors should be considered and it’s very challenging to estimate the additional measurement uncertainty:
- Need to consider a way of hermetic sealing.

- Concern with the condensation in the surrounded area.

- Additional loss, scattering, reflection due to the poly-styrene board surrounding the DUT. 
Therefore the EIRP measurement results at the far field is not reliable anymore as the measurement uncertainty of an plastic RF transparent enclosure around the DUT is unknown and not confirmed to be within reasonable range. In addition, as the antenna connectors for FR2 NR BS is not accessible due to highly integrated AAU and antenna architecture, EIRP measurement results for temperature compensation at the far filed have to go through this plastic RF transparent enclosure, therefore this kind of temperature compensation training signal is not also reliable. Therefore we think that 1st approach is not very suitable for FR2 EIRP measurement in extreme temperature conditions unless the measurement uncertainty is confirmed to reasonable and predictable. 
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Figure 1 – Far filed chamber with environmental radome
For 2nd test approach as shown in Figure2, as also mentioned in the contribution [3], a couple of factors should be also considered:  
- 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
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Figure 2 - Relative change test approach
In addition, if the CATR test chamber is shielded by the temperature chamber as shown in Fighure2, extreme temperature condition will have great impact on the measurement results as range antenna reflector is very sensitive to the temperature due to thermal expansion, the EIRP measurement results at “the far field ” is also not reliable anymore. In general, for CATR chamber, there are air conditioners running all the time within the chamber to guarantee the temperature of range antenna reflector to avoid the physical transformation due to temperature variation.
Based on the above considerations, both test approach summarized in eAAS WI has the Cons, therefore reliability of these measurement results should be further verified, otherwise it’s meaningless to set up suck kind of testing case. 
Observation: both test approach for EIRP measurement under extreme temperature condition summarized in the eAAS WI has some Cons, reliability of these measurement results should be further verified.
2.2 EIRP accuracy
During the beam switching discussion, it’s common understanding from BS vendors that no phase shifter was implemented for FR1 NR BS which means fully digital beamforming is designed. However for FR2 NR BS, hybrid beamforming is more preferred and analog phase shifter within sub-array system was also assumed to analyze the beam switching speed. In fact, the extreme temperature have great impact on the phase shifter performance as shown in the following table. In this contribution, the illustrated phase shifter performance under the is for S-band. For mmWave band, the phase shifter should be worse than that of S-band.
Table1. Simulated phase for 5 state phase shifter of S-band
	Temperature (℃)
	-55 
	-15
	25
	65
	105
	125

	Phase (deg)
	-322.116
	16.031
	11.250
	7.320
	3.988
	2.798


Table2. Simulated phase for 5 state phase shifter of S-band
	Temperature (℃)
	-55 
	-51
	-47
	-31
	-15
	25

	Phase (deg)
	-322.116
	-142.93
	37.05
	26.54
	16.30
	11.250


Compared with FR1 EIRP accuracy under extreme temperature condition, the impact on the phase shifter should also been considered. In addition, as the beamwidth for mmWave NR BS could be as narrow as 10°per beam, then 20°phase shift will have great impact on the EIRP measurement in the targeted direction.    
Proposal: to further consider the impact of extreme temperature on the phase shifter for mmWave NR BS. 
3. Conclusions
In this proposal, we shared some further considerations on FR2 EIRP accuracy  and some proposals and observations are made as following: 
Observation: both test approach for EIRP measurement under extreme temperature condition summarized in the eAAS WI has some Cons, reliability of these measurement results should be further verified.
Proposal: to further consider the impact of extreme temperature on the phase shifter for mmWave NR BS. 
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