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Introduction

In the last RAN4 meetings, the progress for NTN SAN conformance testing goes well, however there is still one remaining issue left for further discussions. In this contribution, we want to share some further understanding on this one.
Discussion 
First of all, based on our understanding, temperature controlling system should be important functionality for satellite equipment. Since satellite is exposed in the air space, it could experience the extremely high temperature [~-100 degree] and extremely low temperature [~-100 degree] as shown in Figure 1which should be quite damaging to the electronic components within the satellite, therefore the temperature controlling play the important role to make sure the its temperature less than 50 degree for the protection of the electronic device inside. 

Observation 1: the extreme temperature condition for SAN is still valid. However with the temperature controlling system on the satellite, its practical temperature might be maintained within the normal range.

Indeed for the legacy TN BS, BS should be also tested in the extreme condition given its various deployment request. And to test the BS RF in the extreme condition could make sure that its temperature detecting/compensation functionality for PA (e.g. gate voltage) within the TN BS work well, but this is part of RF components which also needs the conformance testing certainly. For satellite temperature controlling system, this might not belong to the RF components of satellite node, therefore we think that that conformance testing for SAN RF under the extreme condition might be not necessary. 

Observation 2:

For satellite temperature controlling system, this might not belong to the RF components of satellite node, therefore we think that that conformance testing for SAN RF under the extreme condition might be not necessary. 

In addition,as indicated in the WF, the Relative humidity is not relevant since it’s vacuum condition. In addition, the Barometric pressure could be further checked for SAN operation.

Observation 3: the Barometric pressure should be further checked for SAN operation.
Extreme conditions

Proposal was to remove the extreme conditions testing from NTN SAN specifications. First round concluded that aadditional information should be provided by NTN vendors to progress on this topic. Ericsson is against removal of the extreme testing, but instead it proposed to modify the testing environment to better reflect the satellite conditions (e.g. humidity is irrelevant, but vacuum conditions are to be considered). Some extremes for temperature and power supply need to be considered, and conformance testing shall prove that important regulatory limits are not affected.

Way forward: 

Evaluate NTN scenario to assess how to define extreme power supply and extreme temperatures for SAN – as the manufacturer declares those limits as operating limits. 
Other extreme conditions as humidity, are not relevant.

Evaluate if and how the Normal test environment may be redefined

Investigate testing aspects for the vacuum conditions
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Scenario 2: expected temperature could be very low




Figure 1. the illustration of satellite within the outer space
Conclusions
In this contribution, we want to share some further considerations for NTN SAN conformance testing from general part perspective and proposals are made as following: 

Observation 1: the extreme temperature condition for SAN is still valid. However with the temperature controlling system on the satellite, its practical temperature might be maintained within the normal range.

Observation 2:

For satellite temperature controlling system, this might not belong to the RF components of satellite node, therefore we think that that conformance testing for SAN RF under the extreme condition might be not necessary. 
Observation 3: the Barometric pressure should be further checked for SAN operation.
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