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1	Introduction
This contribution proposes text to be included in Annex B of TS 38.181
The new approach is to make distinction between the SAN equipment deployed in space and on the ground and associate a different test environment for each. The normal test environment contains now manufacturer declarations for a number of environmental parameters which are specific to space operation. Such parameters cannot be defined universally, as each application might have different requirements. For this reason the manufacturer declared test environment parameters and test methods specific to space applications are considered acceptable.
For SAN terrestrial equipment the proposed way forward is to consider similar environmental test conditions as for base stations, i.e. Annex B in TS 38.141. However, some of the terrestrial components of SAN might be difficult to include in testing under extreme test environment. We propose to allow for the option to exclude such equipment, in case it leads to impractical conditions for testing, i.e. feeder link involving a large parabolic dish. 
Regarding the clause B.7 on OTA extreme test methods the proposal is to consider this subject FFS at this point and eventually make a decision during maintenance phase. The payload RF of a SAN Type 1-O operating in the frequency ranges considered leads to a challenging test setup, especially if space-like environmental conditions are considered. Additional input from space industry is needed to finalise this clause.

2	Text proposal
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Environmental requirements for the SANBS equipment
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For each test in the present document, the environmental conditions under which the SAN is to be tested are defined.
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SAN involves two categories of equipment, differentiated by the operation environment:
- equipment deployed in space as part of Satellite Payload RF (SPRF)
- equipment deployed on the ground (SAN terrestrial equipment).
B.2	Normal test environment
B.2.1 Normal test environment for SPRF
When a normal test environment is specified for a test, the SPRF shall be tested within the minimum and maximum limits of the conditions stated in table B.2.1-1.
Additional environmental parameters specific to space operation might be considered and included in test report.
	Condition
	Minimum
	Maximum

	Barometric pressure
	As declared by manufacturer
	As declared by manufacturer

	Temperature
	As declared by manufacturer
	As declared by manufacturer

	Relative humidity 
	As declared by manufacturer
	As declared by manufacturer

	Power supply
	Nominal, as declared by the manufacturer

	Vibration
	As declared by manufacturer

	Other additional parameters
	As declared by manufacturer

	NOTE: Space operation conditions are defined outside 3GPP and are depending on characteristics of each application.



B.2.2 Normal test environment for terrestrial equipment
When a normal test environment is specified for a test, the SAN terrestrial equipment shall be tested within the minimum and maximum limits of the conditions stated in table B.2.2-1.
Table B.2.2.-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.
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The manufacturer shall declare the following parameters supported by the equipment:
1)	minimum and maximum operating temperatures
2)	maximum and minimum power supply
When an extreme test environment is specified for a test, the SPRF shall be tested within the limits of the conditions stated in table B.3-1
Table B.3-1: Limits of conditions for extreme test environment
	Condition
	Minimum
	Maximum

	Barometric pressure
	Declared by manufacturer
	Declared by manufacturer

	Relative humidity 
	Declared by manufacturer
	Declared by manufacturer

	Vibration
	Declared by manufacturer
	Declared by manufacturer

	Additional conditions
	Declared by manufacturer
	Declared by manufacturer

	NOTE: Additional extreme test conditions might be decided outside 3GPP, according to the specific mission requirements, together with operator and manufacturer customizations.



For SAN terrestrial equipment, 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 [XX];
2)	The equipment class for the equipment under test, as defined in the IEC 60 721-3-4 [XX];
3)	The equipment that does not comply with the mentioned classes, the relevant classes from IEC 60 721 [9] 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 minimum and maximum operating temperatures declared by the manufacturer for the equipment under test.
NOTE:	It is recommended that the equipment is made fully operational prior to the equipment being taken to its lower operating temperature.
For SPRF:
· The test at minimum and maximum temperatures shall be performed with the environment test equipment and methods including the required environmental phenomena into the equipment, conforming to the test procedures specific to space equipment, as declared by the manufacturer.
For SAN terrestrial equipment:
· The test at minimum temperature 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 [14]. It is allowed to exclude from this test condition the equipment which is difficult to include due to size limitations. Such exclusion shall be recorded in the test report.
· The test at maximum temperature 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 [15]. It is allowed to exclude from this test condition the equipment which is difficult to include due to size limitations. Such exclusion shall be recorded in the test report.
· 
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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. 
For SPRF this shall use the environment test equipment and methods including the required environmental phenomena into the equipment, conforming to the test procedures specific to space equipment, as declared by the manufacturer.
For SAN terrestrial equipment 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 [16]. Other environmental conditions shall be within the ranges specified in annex B.2. It is allowed to exclude from this test condition the equipment which is difficult to include due to size limitations. Such exclusion shall be recorded in the test report.
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). 
For SPRF the tests shall be carried out at the steady state minimum and maximum temperature limits declared by the manufacturer for the equipment, as described in clause B.3.1.
For SAN terrestrial 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 [14] Test Ab/Ad and IEC 60 068-2-2 [15] Test Bb/Bd: Dry heat.  It is allowed to exclude from this test condition the equipment which is difficult to include due to size limitations. Such exclusion shall be recorded in the test report.	Comment by Aurelian Bria: We might want to skip testing of the equipment involved in feeder link at least.
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). 
For SPRF the tests shall be carried out at the steady state minimum and maximum temperature limits declared by the manufacturer for the equipment, as described in clause B.3.1.
For SAN terrestrial 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 [14] Test Ab/Ad and IEC 60 068-2-2 [15] Test Bb/Bd: Dry heat.  It is allowed to exclude from this test condition the equipment, which is difficult to include due to size limitations. Such exclusion shall be recorded in the test report.	Comment by Aurelian Bria: We might want to skip testing of the equipment involved in feeder link at least. 
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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.
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OTA extreme test methods are FFS.
