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1 Introduction
Referring to the work-split arranged before this meeting and captured in [3], in this contribution we provide TP to TS 36.181 on conducted and radiated output power requirements.
Couple of clarifications to the proposed TP: 
· All the manufacturer declaration are highlighted to indicate the need to run final consistency check in the stable version of the draft specification. 
· [bookmark: _GoBack]Multiple cross-references are in [] to perform final consistency check in the stable version of the draft specification.
2 Conclusions 
Based on the above discussion, the following proposals were formulated: 

Proposal 1: Approve the attached TP to TS 36.181.
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Annex A: TP to TS 36.181
------------------------------ Modified section ------------------------------
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General test conditions for conducted transmitter tests are given in clause 4, including interpretation of measurement results and configurations for testing. SAN configurations for the tests are defined in clause 4.5.
If a number of single-band connectors have been declared equivalent (D.37), only a representative one is necessary to be tested to demonstrate conformance.
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The conducted SAN output power requirements are specified at single-band connector.
The rated carrier output power of the SAN type 1-H shall be as specified in table 6.2.1-1.
Table 6.2.1-1: SAN type 1-H rated output power limits for SAN classes
	SAN class
	Prated,c,sys (NOTE)
	Prated,c,TABC (NOTE)

	SAN GEO
	Prated,c,sys,GEO
	Prated,c,TABC,GEO

	SAN LEO
	Prated,c,sys,LEO
	Prated,c,TABC,LEO

	NOTE:	Prated,c,sys or Prated,c,TABC of SAN shall be based on manufacturer declaration and comply with regulation requirement.



The output power limit for the respective SAN classes in table 6.2.1-1 shall be compared to the rated output power and the declared SAN class. It is not subject to testing.
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The minimum requirement applies per single-band connector supporting transmission in the operating band.
The minimum requirement for SAN type 1-H is defined in TS 36.108 [2], clause 6.2.2.
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The test purpose is to verify the accuracy of the maximum carrier output power across the frequency range and under normal conditions.
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Test environment:
-	Normal, see annex B.2,
RF channels to be tested for single carrier:	B, M and T; see clause [4.9.1].
SAN RF Bandwidth positions to be tested for multi-carrier:
-	BRFBW, MRFBW and TRFBW for single-band connector(s), see clause [4.9.1].
[bookmark: _Toc21099886][bookmark: _Toc29809684][bookmark: _Toc36645062][bookmark: _Toc37272116][bookmark: _Toc45884362][bookmark: _Toc53182385][bookmark: _Toc58860126][bookmark: _Toc58862630][bookmark: _Toc61182623][bookmark: _Toc66727936][bookmark: _Toc74961739][bookmark: _Toc75242650][bookmark: _Toc76544996][bookmark: _Toc82595099][bookmark: _Toc89955130][bookmark: _Toc98773555][bookmark: _Toc106201314][bookmark: _Toc120608109][bookmark: _Toc120608474][bookmark: _Toc120608854][bookmark: _Toc120609234][bookmark: _Toc120609625][bookmark: _Toc120610016][bookmark: _Toc120610768][bookmark: _Toc120611170][bookmark: _Toc120611579][bookmark: _Toc120611997][bookmark: _Toc120612417][bookmark: _Toc120612844][bookmark: _Toc120613273][bookmark: _Toc120613703][bookmark: _Toc120614133][bookmark: _Toc120614576][bookmark: _Toc120615035][bookmark: _Toc120622212][bookmark: _Toc120622718][bookmark: _Toc120623337][bookmark: _Toc120623862][bookmark: _Toc120624399][bookmark: _Toc120624936][bookmark: _Toc120625473][bookmark: _Toc120626010][bookmark: _Toc120626557][bookmark: _Toc120627113][bookmark: _Toc120627678][bookmark: _Toc120628254][bookmark: _Toc120628839][bookmark: _Toc120629427][bookmark: _Toc120630928][bookmark: _Toc120631579][bookmark: _Toc120632229][bookmark: _Toc120632879][bookmark: _Toc120633529][bookmark: _Toc120634180][bookmark: _Toc120634831][bookmark: _Toc121753955][bookmark: _Toc121754625][bookmark: _Toc121822583][bookmark: _Toc127032119]6.2.4.2	Procedure
For SAN type 1-H where there may be multiple TAB connectors, they may be tested one at a time or multiple TAB connectors may be tested in parallel as shown in annex [D.1.1]. Whichever method is used the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested.
1)	Connect the power measuring equipment to single-band connector(s) under test as shown in annex [D.1.1] for SAN type 1-H. All connectors not under test shall be terminated.
2)	For single carrier set the connector under test to transmit according to the applicable test configuration in clause [4.8] using the corresponding test models or set of physical channels in clause [4.9.2] at rated carrier output power Prated,c,TABC for SAN type 1-H (D.34).
	For a connector under test declared to be capable of multi-carrier (D.39) set the connector under test to transmit on all carriers configured using the applicable test configuration and corresponding power setting specified in clauses [4.7] and [4.8] using the corresponding test models or set of physical channels in clause [4.9.2].
3)	Measure the maximum carrier output power (Pmax,c,TABC for SAN type 1-H) for each carrier at each connector under test.
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For each single-band connector under test, the power measured in clause [6.2.4.2] in step 3 shall remain within the values provided in table 6.2.5-1 for normal test environments, relative to the manufacturer's declared Prated,c,TABC for SAN type 1-H (D.34):
Table 6.2.5-1: Test requirement for conducted SAN output power
	SAN type
	Normal test environment

	SAN type 1-H
	f ≤ 3 GHz: 
± 2.7 dB for E-UTRA
± 3.0 dB for standalone NB-IoT
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9.1	General
General test conditions for transmitter tests are given in clause [4], including interpretation of measurement results and configurations for testing. SAN configurations for the tests are defined in clause [4.5].
If beams have been declared equivalent and parallel (D.13, D.14), only a representative beam is necessary to be tested to demonstrate conformance.
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Radiated transmit power is defined as the EIRP level for a declared beam at a specific beam peak direction.
For each declared beam, the requirement is based on declarations given in clause 4.6 for a beam identifier (D.3), reference beam direction pair (D.8), rated beam EIRP (D.11) at the beam's reference direction pair, OTA peak directions set (D.9), the beam direction pairs at the maximum steering directions (D.10) and their associated rated beam EIRP and beam width(s) for reference beam direction pair and maximum steering directions (D.12).
For a declared beam identifier and beam direction pair, the rated beam EIRP level is the maximum power that the SAN is declared to radiate at the associated beam peak direction.
For each beam peak direction associated with a beam direction pair within the OTA peak directions set, a specific rated beam EIRP level may be claimed. Any claimed value shall be met within the accuracy requirement as described below. Rated beam EIRP is only required to be declared for the beam direction pairs subject to conformance testing as detailed in clause [9.2.4.1].
NOTE 1:	The OTA peak directions set for a beam is the complete continuous or discrete set of all beam direction for which the EIRP requirement is achieved for the beam.
NOTE 2:	A beam direction pair consists of a beam centre direction and an associated beam peak direction.
Radiated transmit power is directional requirement applicable to SAN type 1-H and SAN type 1-O.
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Radiated transmit power minimum requirement for SAN type 1-H and SAN type 1-O is defined in TS 36.108 [2], clause 9.2.2.
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The test purpose is to verify the ability to accurately generate and direct radiated power per beam, across the frequency range and under normal conditions, for all declared beams of the SAN type 1-H and SAN type 1-O.
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Test environment: Test to be performed on environment as declared by the manufacturer. 
Directions to be tested:
-	OTA peak directions set reference beam direction pair (D.8), and
-	OTA peak directions set maximum steering directions (D.10).
Beams to be tested: A representative number of beams shall be chosen to demonstrate the SAN conformance to radiated power requirements.
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The test procedure is as follows:
1)	Place the satellite on the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the satellite with the test system.
3)	Orient the positioner and satellite in order that the direction to be tested aligns with the test antenna.
4)	Configure the beam peak direction of the satellite according to the declared beam direction pair.
5)	Set the SAN to transmit according to the applicable test configuration in clause 4.8 using the corresponding test model(s) in clause [4.9.2].
	For a SAN declared to be capable of multi-carrier operation use the applicable test signal configuration and corresponding power setting specified in clauses [4.7.2] and [4.8] using the corresponding test model(s) in clause [4.9.2] on all carriers configured.
6)	Measure EIRP for any two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2.
7)	Test steps 3 to 6 are repeated for all declared beams (D.3) and their reference beam direction pairs and maximum steering directions (D.8 and D.10).
For multi-band capable SAN and single band tests, repeat the steps above per involved operating band where single band test configurations and test models shall apply with no carriers activated in the other band.
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For each declared conformance beam direction pair, the EIRP measurement results in clause [9.2.4.2] shall remain within the values provided in table 9.2.5-1, relative to the manufacturer's declared rated beam EIRP (D.11) value:
Table 9.2.5-1: Test requirement for radiated transmit power
	SAN type
	Normal test environment

	SAN type 1-H, SAN type 1-O
	f ≤ 3 GHz:
 ± 3.3 dB for E-UTRA
± [3.6] dB for standalone NB-IoT
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OTA SAN output power is declared as rated carrier TRP. 
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The minimum requirement for SAN type 1-O is specified in TS 38.108, clause 9.2.
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The test purpose is to measure the maximum carrier TRP (Pmax,c,TRP) across the frequency range for all RIBs.
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Test environment: Test to be performed on environment as declared by the manufacturer.
RF channels to be tested for single carrier: B, M, T; see clause [4.9.1].
SAN RF Bandwidth positions to be tested for multi-carrier:
-	BRFBW, MRFBW and TRFBW in single band operation; see clause [4.9.1].
Beams to be tested: As the requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement procedure as long as the required TRP level is achieved.
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The following procedure for measuring TRP is based on the directional power measurements.
1)	Place the satellite on the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the satellite with the test system.
3)	Configure the satellite such that the beam peak direction(s) applied during the power measurement step 6 are consistent with the grid and measurement approach for the TRP test.
4)	Set the SAN to transmit according to the applicable test configuration in clause 4.8 using the corresponding test model(s) in clause [4.9.2].
	For a SAN declared to be capable of multi-carrier operation use the applicable test signal configuration and corresponding power setting specified in clauses [4.7.2] and [4.8] using the corresponding test model(s) in clause [4.9.2] on all carriers configured.
5)	Orient the positioner and satellite in order that the direction to be tested aligns with the test antenna such that measurements to determine TRP can be performed.
6)	Measure the radiated power for any two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2. 
7)	Repeat step 6-7 for all directions in the appropriated TRP measurement grid needed for full TRP estimation 
8)	Calculate TRP using the EIRP measurements.
For single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carriers activated in the other band.
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The final TRP measurement result in clause 9.3.4.2 shall remain within +3.4 dB and -3.4 dB of the manufacturer's declared rated carrier TRP Prated,c,TRP carrier frequency f ≤ 3.0 GHz.
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