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1 Introduction
In this contribution, we provide further analysis of the Normal and Extreme conditions testing for NTN SAN. 
1 Discussion
During RAN4#101-e, discussion on the Extreme test conditions was initiated in [2, 3], with the following proposals being discussed: 
Based on [2]:	
Proposal 1: Reuse the Radiated transmit power (EIRP) accuracy requirement for Normal (±2.2 dB) and for Extreme (±2.7 dB) test conditions from NR BS type 1-O. 
Based on [3]:
Proposal 6: for the TS 38.108 Core requirements drafting purposes, consider both Normal as well as Extreme testing conditions.
Proposal 8: Reuse the output power accuracy requirement for Normal and for Extreme test conditions from NR BS. 

Based on the discussion it was concluded in the moderator’s summary in [4] that:
	Issue 1-1-5: Operating condition
Option 1: for the TS 38.108 Core requirements drafting purposes, consider both Normal as well as Extreme testing conditions.



The following shall be noted for the purposed of the following discussion: 
· The above Proposal 6 in [3] was motivated in the following way: 
· For the Performance part of the WI, it will be necessary to discuss on the need for the Extreme testing conditions.

· Some concerns related to the need and motivation for the Extreme conditions testing for SAN were raised during the discussion:
	ZTE
	We would like to further check the normal condition and extreme conditions on satellite. It should be different from TN BS.

	Ericsson
	Option 1, but may be difficult to define what extreme would be…

	Inmarsat
	Extreme needs to be properly defined to make sense.



Based on the above inputs, we provide further analysis of the extreme testing for SAN. 
1.1 	Extreme conditions testing motivation
Extreme conditions testing was introduce for the BS based on the mobile network operators request to verify BS performance in conditions, where e.g. temperature, or voltage limits of the power supply are causing more demanding operational conditions for BS hardware. Extreme conditions testing can be already found back in GSM RF specifications and were continued to be used until NR BS specifications. 
Related requirements are characterized by more relaxed requirements (as compared to the Normal conditions testing).  
Extreme conditions descriptions is captured in Annex A for reference.

Now the question is whether or not the Extreme conditions testing is applicable to the NTN SAN operation. 
Depending on the satellite product and its targeted orbit deployment, (active or passive) thermal control system may be considered. In case of a satellite equipped with the thermal control system, the extreme temperature testing may be unnecessary. However the RAN4 specification shall not limit deployments and the use of thermal control systems shall not be the precondition. 
Observation: consideration of the thermal control system is expected to alleviate the need for the extreme test case. 
Observation: the temperature range of the NTN SAN is expected to be limited by the thermal control system, and it’s not expected to be as large as for TN deployments.
Observation: consideration of the thermal control systems for the extreme temperatures testing, does not fulfil all the other potential factors of the extreme conditions testing, e.g. power supply voltage. 

Furthermore, EUT size shall be considered from the testability perspective. NTN SAN is expected to be of larger dimensions then typical AAS BS. This is expected to cause issues with the EIRP testing in the test chamber under the extreme condition.
Observation: consideration of the NTN SAN testability in the OTA chamber under extreme test condition is expected to cause testability issues (and the potential need for larger OTA chambers capable of the extreme conditions testing, especially for the extreme temperature test).

Referring to the TS 38.108, the Extreme conditions testing is captured by means of the increased (by ±0.5 dB) tolerance of the accuracy of the declared output power value: 
	TS 38.108 extracts

	[bookmark: _Toc97741434][bookmark: _Toc97741436]6.2	Satellite Access Node output power
6.2.2	Minimum requirement for SAN type 1-H
In normal conditions, Pmax,c,TABC shall remain within +2 dB and -2 dB of the rated carrier output power Prated,c,TABC for each TAB connector as declared by the manufacturer.
In extreme conditions, Pmax,c,TABC shall remain within +2.5 dB and -2.5 dB of the rated carrier output power Prated,c,TABC for each TAB connector as declared by the manufacturer.
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9.2.2	Minimum requirement for SAN type 1-H and SAN type 1-O
For each declared beam, in normal conditions, for any specific beam peak direction associated with a beam direction pair within the OTA peak directions set, a manufacturer claimed EIRP level in the corresponding beam peak direction shall be achievable to within ±2.2 dB of the claimed value.
For SAN type 1-O only, for each declared beam, in extreme conditions, for any specific beam peak direction associated with a beam direction pair within the OTA peak directions set, a manufacturer claimed EIRP level in the corresponding beam peak direction shall be achievable to within ±2.7 dB of the claimed value.
Normal and extreme conditions are defined in TS 38.181, annex B [3].
In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the range of conditions defined as normal.



One potential risk of not having the Extreme conditions testing in the NTN spec may be as follows: 
NTN SAN would be under conformance testing in Normal conditions. This means that in real deployment the NTN SAN could potentially by exposed to conditions significantly deviating from Normal conditions, where the output power of the SAN may not be according to the expected values, i.e. it may be higher/lower than the declared value ±2dB, which is beyond what is reassured by the Normal conditions testing. However, with the consideration of the thermal control system and high-end designs for the satellite hardware deployments, the need for the extreme conditions testing is not considered to be very high.
With all the above, consideration of the thermal control systems for NTN SAN requires more feedback from satellite companies.
1.2 	Testability issues
From the testability point of view, further verification is required, to check if the currently existing test systems for extreme conditions testing of the AAS-products can be reused or not, e.g. considering the DUT size, consideration of the temperature control systems, etc. 
2 Conclusions 
Based on the discussion above, the following proposal is formulated: 
Proposal 1: Remove the Extreme conditions testing from NTN SAN specifications.
Related TP to TS 38.108 is provided in [5].
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Environmental requirements for the BS equipment
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For each test in the present document, the environmental conditions under which the BS is to be tested are defined.
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When a normal test environment is specified for a test, the test should be performed within the minimum and maximum limits of the conditions stated in table B.1.
Table B.1: Limits of conditions for normal test environment
	Condition
	Minimum
	Maximum

	Barometric pressure
	86 kPa
	106 kPa

	Temperature
	15 C
	30 C

	Relative humidity 
	20 %
	85 %

	Power supply
	Nominal, as declared by the manufacturer

	Vibration
	Negligible



The ranges of barometric pressure, temperature and humidity represent the maximum variation expected in the uncontrolled environment of a test laboratory. If it is not possible to maintain these parameters within the specified limits, the actual values shall be recorded in the test report.
NOTE:	This may, for instance, be the case for measurements of radiated emissions performed on an open field test site.
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The manufacturer shall declare one of the following:
1)	The equipment class for the equipment under test, as defined in the IEC 60 721-3-3 [6];
2)	The equipment class for the equipment under test, as defined in the IEC 60 721-3-4 [7];
3)	The equipment that does not comply with the mentioned classes, the relevant classes from IEC 60 721 [8] documentation for temperature, humidity and vibration shall be declared.
NOTE:	Reduced functionality for conditions that fall outside of the standard operational conditions is not tested in the present document. These may be stated and tested separately.
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When an extreme temperature test environment is specified for a test, the test shall be performed at the standard minimum and maximum operating temperatures defined by the manufacturer's declaration for the equipment under test.
Minimum temperature:
The test shall be performed with the environment test equipment and methods including the required environmental phenomena into the equipment, conforming to the test procedure of IEC 60 068-2-1 [9].
Maximum temperature:
The test shall be performed with the environmental test equipment and methods including the required environmental phenomena into the equipment, conforming to the test procedure of IEC 60 068-2-2 [10].
NOTE:	It is recommended that the equipment is made fully operational prior to the equipment being taken to its lower operating temperature.
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When vibration conditions are specified for a test, the test shall be performed while the equipment is subjected to a vibration sequence as defined by the manufacturer's declaration for the equipment under test. This shall use the environmental test equipment and methods of inducing the required environmental phenomena in to the equipment, conforming to the test procedure of IEC 60 068-2-6 [11]. Other environmental conditions shall be within the ranges specified in annex B.2.
NOTE:	The higher levels of vibration may induce undue physical stress in to equipment after a prolonged series of tests. The testing body should only vibrate the equipment during the RF measurement process.
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When extreme power supply conditions are specified for a test, the test shall be performed at the standard upper and lower limits of operating voltage defined by manufacturer's declaration for the equipment under test.
Upper voltage limit:
The equipment shall be supplied with a voltage equal to the upper limit declared by the manufacturer (as measured at the input terminals to the equipment). The tests shall be carried out at the steady state minimum and maximum temperature limits declared by the manufacturer for the equipment, to the methods described in IEC 60 068-2-1 [9] Test Ab/Ad and IEC 60 068-2-2 [10] Test Bb/Bd: Dry heat.
Lower voltage limit:
The equipment shall be supplied with a voltage equal to the lower limit declared by the manufacturer (as measured at the input terminals to the equipment). The tests shall be carried out at the steady state minimum and maximum temperature limits declared by the manufacturer for the equipment, to the methods described in IEC 60 068-2-1 [9] Test Ab/Ad and IEC 60 068-2-2 [10] Test Bb/Bd: Dry heat.
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The measurement accuracy of the BS test environments defined in annex B 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.

