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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 reference sensitivity 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. 
· 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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Conducted receiver characteristics are specified at the TAB connector for SAN type 1-H, with full complement of transceivers for the configuration in normal operating condition.
Unless otherwise stated, the following arrangements apply for conducted receiver characteristics requirements in clause 7:
-	Requirements shall be met for any transmitter setting.
-	The requirements shall be met with the transmitter unit(s) ON.
-	Throughput requirements do not assume HARQ retransmissions.
-	When SAN is configured to receive multiple carriers, all the throughput requirements are applicable for each received carrier.
-	For ACS and blocking characteristics, the negative offsets of the interfering signal apply relative to the lower SAN RF Bandwidth edge, and the positive offsets of the interfering signal apply relative to the upper SAN RF Bandwidth edge. 
NOTE:	In normal operating condition the SAN is configured to transmit and receive at the same time.
For SAN type 1-H if a number of TAB connectors have been declared equivalent (D.37), only a representative one is necessary to demonstrate conformance.
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The reference sensitivity power level PREFSENS is the minimum mean power received at the TAB connector for SAN type 1-H at which a throughput requirement shall be met for a specified reference measurement channel.
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The minimum requirement for SAN type 1-H is in TS 36.108 [2], clause 7.2.2.
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To verify that for the SAN type 1-H receiver at the reference sensitivity level the throughput requirement shall be met for a specified reference measurement channel.
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[bookmark: _Toc21100022][bookmark: _Toc29809820][bookmark: _Toc36645205][bookmark: _Toc37272259][bookmark: _Toc45884505][bookmark: _Toc53182528][bookmark: _Toc58860269][bookmark: _Toc58862773][bookmark: _Toc61182766][bookmark: _Toc66728080][bookmark: _Toc74961884][bookmark: _Toc75242794][bookmark: _Toc76545140][bookmark: _Toc82595243][bookmark: _Toc89955274][bookmark: _Toc98773699][bookmark: _Toc106201458][bookmark: _Toc120611251][bookmark: _Toc120611660][bookmark: _Toc120612078][bookmark: _Toc120612498][bookmark: _Toc120612925][bookmark: _Toc120613354][bookmark: _Toc120613784][bookmark: _Toc120614214][bookmark: _Toc120614657][bookmark: _Toc120615116][bookmark: _Toc120622293][bookmark: _Toc120622799][bookmark: _Toc120623418][bookmark: _Toc120623943][bookmark: _Toc120624480][bookmark: _Toc120625017][bookmark: _Toc120625554][bookmark: _Toc120626091][bookmark: _Toc120626638][bookmark: _Toc120627194][bookmark: _Toc120627759][bookmark: _Toc120628335][bookmark: _Toc120628920][bookmark: _Toc120629508][bookmark: _Toc120631009][bookmark: _Toc120631660][bookmark: _Toc120632310][bookmark: _Toc120632960][bookmark: _Toc120633610][bookmark: _Toc120634261][bookmark: _Toc120634912][bookmark: _Toc121754036][bookmark: _Toc121754706][bookmark: _Toc121822662][bookmark: _Toc127032203]7.2.4.1	Initial conditions
Test environment: Normal; see annex B. 
RF channels to be tested for single carrier: B, M and T; see clause [4.9.1].
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The minimum requirement is applied to all connectors under test.
For SAN type 1-H the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested; see clause 7.1.
1)	Connect the connector under test to measurement equipment as shown in annex [D.2.1] for SAN type 1-H. 
2)	Set the SAN to transmit a signal 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], for SAN type 1-H set the TAB connector to the manufacturers declared rated carrier output power (Prated,c,TABC, [D.34).
3)	Start the signal generator for the wanted signal to transmit the Fixed Reference Channels for reference sensitivity according to annex [A.1].
4)	Set the signal generator for the wanted signal power as specified in clause 7.2.5.
5)	Measure the throughput according to annex [A.1].
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For SAN supporting E-UTRA, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex [A.1] with parameters specified in table 7.2.5-1 and 7.2.5-2 for SAN type 1-H in all operating bands.
Table 7.2.5-1: Reference sensitivity levels of SAN supporting E-UTRA (GEO class payload)
	SAN channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
(NOTE)

	Reference sensitivity power level, PREFSENS
 (dBm)

	1.4
	15
	FRC [A1-1 in Annex A.1]
	-103.7

	NOTE:	PREFSENS is the power level of a single instance of the reference measurement channel.



Table 7.2.5-2: Reference sensitivity levels of SAN supporting E-UTRA (LEO class payload)
	SAN channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
(NOTE)

	Reference sensitivity power level, PREFSENS
 (dBm)

	1.4
	15
	FRC [A1-1 in Annex A.1]
	-106.8

	NOTE:	PREFSENS is the power level of a single instance of the reference measurement channel.



For SAN supporting standalone NB-IoT operation, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex [A.1] with parameters specified in table 7.2.2-3 and 7.2.2-4 for SAN type 1-H in all operating bands.
Table 7.2.5-3: Reference sensitivity levels of SAN supporting standalone NB-IoT operation (GEO class payload)
	SAN  channel bandwidth [kHz]
	Sub-carrier spacing
[kHz]
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS
 [dBm]

	200
	15
	[FRC A14-1 in Annex A.14]
	-123.9

	200
	3.75
	[FRC A14-2 in Annex A.14]
	-129.9



Table 7.2.5-4: Reference sensitivity levels of SAN supporting standalone NB-IoT operation (LEO class payload)
	SAN  channel bandwidth [kHz]
	Sub-carrier spacing
[kHz]
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS
 [dBm]

	200
	15
	[FRC A14-1 in Annex A.14]
	-127.0

	200
	3.75
	[FRC A14-2 in Annex A.14]
	-133.0
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[bookmark: _Toc127032337]10	Radiated receiver characteristic
[bookmark: _Toc127032338]10.1	General
General test conditions for receiver 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].
Radiated receiver characteristics are specified at RIB for SAN type 1-H or SAN type 1-O, with full complement of transceivers for the configuration in normal operating condition.
Unless otherwise stated, the following arrangements apply for the radiated receiver characteristics requirements in clause 10:
-	Requirements shall be met for any transmitter setting.
-	The requirements shall be met with the transmitter unit(s) ON.
-	Throughput requirements defined for the radiated receiver characteristics do not assume HARQ retransmissions.
-	When SAN is configured to receive multiple carriers, all the throughput requirements are applicable for each received carrier.
-	For ACS and blocking characteristics, the negative offsets of the interfering signal apply relative to the lower SAN RF Bandwidth edge, and the positive offsets of the interfering signal apply relative to the upper SAN RF Bandwidth edge.
-	Each requirement shall be met over the RoAoA specified.
NOTE:	In normal operating condition the SAN in FDD operation is configured to transmit and receive at the same time.
For requirements which are to be met over the OTA REFSENS RoAoA absolute requirement values are offset by the following term:
	ΔOTAREFSENS = 44.1 - 10*log10(BeWθ,REFSENS*BeWφ,REFSENS) dB for the reference direction
and
	ΔOTAREFSENS = 41.1 - 10*log10(BeWθ,REFSENS*BeWφ,REFSENS) dB for all other directions
For requirements which are to be met over the minSENS RoAoA absolute requirement values are offset by the following term:
	ΔminSENS = PREFSENS – EISminSENS (dB)

[bookmark: _Toc127032339]10.2	OTA sensitivity
[bookmark: _Toc127032340]10.2.1	Definition and applicability
The OTA sensitivity requirement is a directional requirement based upon the declaration of one or more OTA sensitivity direction declarations (OSDD), related to a SAN type 1-H and SAN type 1-O receiver.
The SAN type 1-H and SAN type 1-O may optionally be capable of redirecting/changing the receiver target by means of adjusting SAN settings resulting in multiple sensitivity RoAoA. The sensitivity RoAoA resulting from the current SAN settings is the active sensitivity RoAoA.
If the SAN is capable of redirecting the receiver target related to the OSDD then the OSDD shall include:
-	SAN channel bandwidth and declared minimum EIS level applicable to any active sensitivity RoAoA inside the receiver target redirection range in the OSDD.
-	A declared receiver target redirection range, describing all the angles of arrival that can be addressed for the OSDD through alternative settings in the SAN.
-	Five declared sensitivity RoAoA comprising the conformance testing directions as detailed in TR 37. 941 [x].
-	The receiver target reference direction.
NOTE 1:	Some of the declared sensitivity RoAoA may coincide depending on the redirection capability.
NOTE 2:	In addition to the declared sensitivity RoAoA, several sensitivity RoAoA may be implicitly defined by the receiver target redirection range without being explicitly declared in the OSDD.
If the SAN is not capable of redirecting the receiver target related to the OSDD, then the OSDD includes only:
-	The set(s) of RAT, SAN channel bandwidth and declared minimum EIS level applicable to the sensitivity RoAoA in the OSDD.
-	One declared active sensitivity RoAoA.
-	The receiver target reference direction.
NOTE 3:	For SAN without target redirection capability, the declared (fixed) sensitivity RoAoA is always the active sensitivity RoAoA.
The OTA sensitivity EIS level declaration shall apply to each supported polarization, under the assumption of polarization match.
[bookmark: _Toc127032341]10.2.2	Minimum requirement
For a received signal whose AoA of the incident wave is within the active sensitivity RoAoA of an OSDD, the error rate criterion as described in TS 36.108 [2] clause [10.2.2] shall be met when the level of the arriving signal is equal to the minimum EIS level in the respective declared set of EIS level and SAN channel bandwidth.

[bookmark: _Toc127032342]10.2.3	Test Purpose
The test purpose is to verify that the SAN can meet the throughput requirement for a specified measurement channel at the EIS level and the range of angles of arrival declared in the OSDD.
[bookmark: _Toc127032343]10.2.4	Method of test
[bookmark: _Toc127032344]10.2.4.1	Initial conditions
Test environment: Normal, see annex B.
RF channels to be tested for single carrier: M; see clause [4.9.1].
Directions to be tested:
-	Receiver target reference direction (D.26),
-	Conformance test directions (D.28).
[bookmark: _Toc127032345]10.2.4.2	Procedure
1)	Place the SAN with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex [D.4.1].
2)	Align the manufacturer declared coordinate system orientation of the SAN with the test system.
3)	Align the SAN with the test antenna in the declared direction to be tested.
4)	Ensure the polarization is accounted for such that all the power from the test antenna is captured by the SAN under test.
5)	Configure the beam peak direction for the transmitter according to the declared reference beam direction pair for the appropriate beam identifier.
6)	For FDD operation, set the SAN to transmit beam(s) of the same operational band as the OSDD being tested according to the appropriate test configuration in clauses [4.7] and [4.8].
7)	Start the signal generator for the wanted signal to transmit:
-	The test signal as specified in clause 10.2.5.
8)	Set the test signal mean power so the calibrated radiated power at the SAN Antenna Array coordinate system reference point is as specified in clause 10.2.5.
9)	Measure the throughput according to annex [A.1] for each supported polarization.
10)	Repeat steps 3 to 9 for all OSDD(s) declared for the SAN (D.19), and supported polarizations.

[bookmark: _Toc127032346]10.2.5	Test requirements
The minimum EIS level is a declared figure (D.23) for each OSDD (D.19). The test requirement is calculated from the declared value offset by the EIS Test Tolerance specified in clause [4.1].
For each measured carrier, the throughput measured in step 9 of clause 10.2.4.2 shall be ≥ 95 % of the maximum throughput of the reference measurement channel as specified in annex [A.1] with parameters specified in table 10.2.5-1.
Table 10.2.5-1: SAN GEO and SAN LEO class EIS levels 
	SAN channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
(NOTE)

	OTA sensitivity level, EIS (dBm)

	1.4
	15
	FRC [A1-1 in Annex A.1]
	Declared
minimum EIS
+ 1.3

	200
	15
	[FRC A14-1 in Annex A.14]
	

	200
	3.75
	[FRC A14-2 in Annex A.14]
	

	NOTE:	EIS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full SAN channel bandwidth.



[bookmark: _Toc120544949][bookmark: _Toc120545304][bookmark: _Toc120545920][bookmark: _Toc120606824][bookmark: _Toc120607178][bookmark: _Toc120607535][bookmark: _Toc120607898][bookmark: _Toc120608263][bookmark: _Toc120608643][bookmark: _Toc120609023][bookmark: _Toc120609414][bookmark: _Toc120609805][bookmark: _Toc120610206][bookmark: _Toc120610959][bookmark: _Toc120611368][bookmark: _Toc120611786][bookmark: _Toc120612206][bookmark: _Toc120612633][bookmark: _Toc120613062][bookmark: _Toc120613492][bookmark: _Toc120613922][bookmark: _Toc120614365][bookmark: _Toc120614824][bookmark: _Toc120615299][bookmark: _Toc120622507][bookmark: _Toc120623013][bookmark: _Toc120623651][bookmark: _Toc120624188][bookmark: _Toc120624725][bookmark: _Toc120625262][bookmark: _Toc120625799][bookmark: _Toc120626346][bookmark: _Toc120626902][bookmark: _Toc120627458][bookmark: _Toc120628023][bookmark: _Toc120628599][bookmark: _Toc120629184][bookmark: _Toc120629772][bookmark: _Toc120631273][bookmark: _Toc120631924][bookmark: _Toc120632574][bookmark: _Toc120633224][bookmark: _Toc120633874][bookmark: _Toc120634525][bookmark: _Toc120635176][bookmark: _Toc121754300][bookmark: _Toc121754970][bookmark: _Toc121822926][bookmark: _Toc127032347]10.3	OTA reference sensitivity level
[bookmark: _Toc21102823][bookmark: _Toc29810672][bookmark: _Toc36636024][bookmark: _Toc37272970][bookmark: _Toc45886050][bookmark: _Toc53183126][bookmark: _Toc58915793][bookmark: _Toc58917974][bookmark: _Toc66693843][bookmark: _Toc74915795][bookmark: _Toc76114420][bookmark: _Toc76544306][bookmark: _Toc82536428][bookmark: _Toc89952721][bookmark: _Toc98766537][bookmark: _Toc99702900][bookmark: _Toc120544950][bookmark: _Toc120545305][bookmark: _Toc120545921][bookmark: _Toc120606825][bookmark: _Toc120607179][bookmark: _Toc120607536][bookmark: _Toc120607899][bookmark: _Toc120608264][bookmark: _Toc120608644][bookmark: _Toc120609024][bookmark: _Toc120609415][bookmark: _Toc120609806][bookmark: _Toc120610207][bookmark: _Toc120610960][bookmark: _Toc120611369][bookmark: _Toc120611787][bookmark: _Toc120612207][bookmark: _Toc120612634][bookmark: _Toc120613063][bookmark: _Toc120613493][bookmark: _Toc120613923][bookmark: _Toc120614366][bookmark: _Toc120614825][bookmark: _Toc120615300][bookmark: _Toc120622508][bookmark: _Toc120623014][bookmark: _Toc120623652][bookmark: _Toc120624189][bookmark: _Toc120624726][bookmark: _Toc120625263][bookmark: _Toc120625800][bookmark: _Toc120626347][bookmark: _Toc120626903][bookmark: _Toc120627459][bookmark: _Toc120628024][bookmark: _Toc120628600][bookmark: _Toc120629185][bookmark: _Toc120629773][bookmark: _Toc120631274][bookmark: _Toc120631925][bookmark: _Toc120632575][bookmark: _Toc120633225][bookmark: _Toc120633875][bookmark: _Toc120634526][bookmark: _Toc120635177][bookmark: _Toc121754301][bookmark: _Toc121754971][bookmark: _Toc121822927][bookmark: _Toc127032348]10.3.1	Definition and applicability
The OTA REFSENS requirement is a directional requirement and is intended to ensure the minimum OTA reference sensitivity level for a declared OTA REFSENS RoAoA. The OTA reference sensitivity power level EISREFSENS is the minimum mean power received at the RIB at which a reference performance requirement shall be met for a specified reference measurement channel.
The OTA REFSENS requirement shall apply to each supported polarization, under the assumption of polarization match.
[bookmark: _Toc21102824][bookmark: _Toc29810673][bookmark: _Toc36636025][bookmark: _Toc37272971][bookmark: _Toc45886051][bookmark: _Toc53183127][bookmark: _Toc58915794][bookmark: _Toc58917975][bookmark: _Toc66693844][bookmark: _Toc74915796][bookmark: _Toc76114421][bookmark: _Toc76544307][bookmark: _Toc82536429][bookmark: _Toc89952722][bookmark: _Toc98766538][bookmark: _Toc99702901][bookmark: _Toc120544951][bookmark: _Toc120545306][bookmark: _Toc120545922][bookmark: _Toc120606826][bookmark: _Toc120607180][bookmark: _Toc120607537][bookmark: _Toc120607900][bookmark: _Toc120608265][bookmark: _Toc120608645][bookmark: _Toc120609025][bookmark: _Toc120609416][bookmark: _Toc120609807][bookmark: _Toc120610208][bookmark: _Toc120610961][bookmark: _Toc120611370][bookmark: _Toc120611788][bookmark: _Toc120612208][bookmark: _Toc120612635][bookmark: _Toc120613064][bookmark: _Toc120613494][bookmark: _Toc120613924][bookmark: _Toc120614367][bookmark: _Toc120614826][bookmark: _Toc120615301][bookmark: _Toc120622509][bookmark: _Toc120623015][bookmark: _Toc120623653][bookmark: _Toc120624190][bookmark: _Toc120624727][bookmark: _Toc120625264][bookmark: _Toc120625801][bookmark: _Toc120626348][bookmark: _Toc120626904][bookmark: _Toc120627460][bookmark: _Toc120628025][bookmark: _Toc120628601][bookmark: _Toc120629186][bookmark: _Toc120629774][bookmark: _Toc120631275][bookmark: _Toc120631926][bookmark: _Toc120632576][bookmark: _Toc120633226][bookmark: _Toc120633876][bookmark: _Toc120634527][bookmark: _Toc120635178][bookmark: _Toc121754302][bookmark: _Toc121754972][bookmark: _Toc121822928][bookmark: _Toc127032349]10.3.2	Minimum requirement
For SAN type 1-O the minimum requirement is in TS 36.108 [2], clause 10.3.2.
[bookmark: _Toc21102825][bookmark: _Toc29810674][bookmark: _Toc36636026][bookmark: _Toc37272972][bookmark: _Toc45886052][bookmark: _Toc53183128][bookmark: _Toc58915795][bookmark: _Toc58917976][bookmark: _Toc66693845][bookmark: _Toc74915797][bookmark: _Toc76114422][bookmark: _Toc76544308][bookmark: _Toc82536430][bookmark: _Toc89952723][bookmark: _Toc98766539][bookmark: _Toc99702902][bookmark: _Toc120544952][bookmark: _Toc120545307][bookmark: _Toc120545923][bookmark: _Toc120606827][bookmark: _Toc120607181][bookmark: _Toc120607538][bookmark: _Toc120607901][bookmark: _Toc120608266][bookmark: _Toc120608646][bookmark: _Toc120609026][bookmark: _Toc120609417][bookmark: _Toc120609808][bookmark: _Toc120610209][bookmark: _Toc120610962][bookmark: _Toc120611371][bookmark: _Toc120611789][bookmark: _Toc120612209][bookmark: _Toc120612636][bookmark: _Toc120613065][bookmark: _Toc120613495][bookmark: _Toc120613925][bookmark: _Toc120614368][bookmark: _Toc120614827][bookmark: _Toc120615302][bookmark: _Toc120622510][bookmark: _Toc120623016][bookmark: _Toc120623654][bookmark: _Toc120624191][bookmark: _Toc120624728][bookmark: _Toc120625265][bookmark: _Toc120625802][bookmark: _Toc120626349][bookmark: _Toc120626905][bookmark: _Toc120627461][bookmark: _Toc120628026][bookmark: _Toc120628602][bookmark: _Toc120629187][bookmark: _Toc120629775][bookmark: _Toc120631276][bookmark: _Toc120631927][bookmark: _Toc120632577][bookmark: _Toc120633227][bookmark: _Toc120633877][bookmark: _Toc120634528][bookmark: _Toc120635179][bookmark: _Toc121754303][bookmark: _Toc121754973][bookmark: _Toc121822929][bookmark: _Toc127032350]10.3.3	Test Purpose
The test purpose is to verify that the SAN receiver can meet the throughput requirement for a specified measurement channel at the EISREFSENS level and the range of angles of arrival within the OTA REFSENS RoAoA.
[bookmark: _Toc21102826][bookmark: _Toc29810675][bookmark: _Toc36636027][bookmark: _Toc37272973][bookmark: _Toc45886053][bookmark: _Toc53183129][bookmark: _Toc58915796][bookmark: _Toc58917977][bookmark: _Toc66693846][bookmark: _Toc74915798][bookmark: _Toc76114423][bookmark: _Toc76544309][bookmark: _Toc82536431][bookmark: _Toc89952724][bookmark: _Toc98766540][bookmark: _Toc99702903][bookmark: _Toc120544953][bookmark: _Toc120545308][bookmark: _Toc120545924][bookmark: _Toc120606828][bookmark: _Toc120607182][bookmark: _Toc120607539][bookmark: _Toc120607902][bookmark: _Toc120608267][bookmark: _Toc120608647][bookmark: _Toc120609027][bookmark: _Toc120609418][bookmark: _Toc120609809][bookmark: _Toc120610210][bookmark: _Toc120610963][bookmark: _Toc120611372][bookmark: _Toc120611790][bookmark: _Toc120612210][bookmark: _Toc120612637][bookmark: _Toc120613066][bookmark: _Toc120613496][bookmark: _Toc120613926][bookmark: _Toc120614369][bookmark: _Toc120614828][bookmark: _Toc120615303][bookmark: _Toc120622511][bookmark: _Toc120623017][bookmark: _Toc120623655][bookmark: _Toc120624192][bookmark: _Toc120624729][bookmark: _Toc120625266][bookmark: _Toc120625803][bookmark: _Toc120626350][bookmark: _Toc120626906][bookmark: _Toc120627462][bookmark: _Toc120628027][bookmark: _Toc120628603][bookmark: _Toc120629188][bookmark: _Toc120629776][bookmark: _Toc120631277][bookmark: _Toc120631928][bookmark: _Toc120632578][bookmark: _Toc120633228][bookmark: _Toc120633878][bookmark: _Toc120634529][bookmark: _Toc120635180][bookmark: _Toc121754304][bookmark: _Toc121754974][bookmark: _Toc121822930][bookmark: _Toc127032351]10.3.4	Method of test
[bookmark: _Toc21102827][bookmark: _Toc29810676][bookmark: _Toc36636028][bookmark: _Toc37272974][bookmark: _Toc45886054][bookmark: _Toc53183130][bookmark: _Toc58915797][bookmark: _Toc58917978][bookmark: _Toc66693847][bookmark: _Toc74915799][bookmark: _Toc76114424][bookmark: _Toc76544310][bookmark: _Toc82536432][bookmark: _Toc89952725][bookmark: _Toc98766541][bookmark: _Toc99702904][bookmark: _Toc120544954][bookmark: _Toc120545309][bookmark: _Toc120545925][bookmark: _Toc120606829][bookmark: _Toc120607183][bookmark: _Toc120607540][bookmark: _Toc120607903][bookmark: _Toc120608268][bookmark: _Toc120608648][bookmark: _Toc120609028][bookmark: _Toc120609419][bookmark: _Toc120609810][bookmark: _Toc120610211][bookmark: _Toc120610964][bookmark: _Toc120611373][bookmark: _Toc120611791][bookmark: _Toc120612211][bookmark: _Toc120612638][bookmark: _Toc120613067][bookmark: _Toc120613497][bookmark: _Toc120613927][bookmark: _Toc120614370][bookmark: _Toc120614829][bookmark: _Toc120615304][bookmark: _Toc120622512][bookmark: _Toc120623018][bookmark: _Toc120623656][bookmark: _Toc120624193][bookmark: _Toc120624730][bookmark: _Toc120625267][bookmark: _Toc120625804][bookmark: _Toc120626351][bookmark: _Toc120626907][bookmark: _Toc120627463][bookmark: _Toc120628028][bookmark: _Toc120628604][bookmark: _Toc120629189][bookmark: _Toc120629777][bookmark: _Toc120631278][bookmark: _Toc120631929][bookmark: _Toc120632579][bookmark: _Toc120633229][bookmark: _Toc120633879][bookmark: _Toc120634530][bookmark: _Toc120635181][bookmark: _Toc121754305][bookmark: _Toc121754975][bookmark: _Toc121822931][bookmark: _Toc127032352]10.3.4.1	Initial conditions
Test environment: Normal, see annex B.
RF channels to be tested for single carrier: B, M and T; see clause [4.9.1].
Directions to be tested:
-	OTA REFSENS receiver target reference direction (D.44),
-	OTA REFSENS conformance test directions (D.45)
[bookmark: _Toc21102828][bookmark: _Toc29810677][bookmark: _Toc36636029][bookmark: _Toc37272975][bookmark: _Toc45886055][bookmark: _Toc53183131][bookmark: _Toc58915798][bookmark: _Toc58917979][bookmark: _Toc66693848][bookmark: _Toc74915800][bookmark: _Toc76114425][bookmark: _Toc76544311][bookmark: _Toc82536433][bookmark: _Toc89952726][bookmark: _Toc98766542][bookmark: _Toc99702905][bookmark: _Toc120544955][bookmark: _Toc120545310][bookmark: _Toc120545926][bookmark: _Toc120606830][bookmark: _Toc120607184][bookmark: _Toc120607541][bookmark: _Toc120607904][bookmark: _Toc120608269][bookmark: _Toc120608649][bookmark: _Toc120609029][bookmark: _Toc120609420][bookmark: _Toc120609811][bookmark: _Toc120610212][bookmark: _Toc120610965][bookmark: _Toc120611374][bookmark: _Toc120611792][bookmark: _Toc120612212][bookmark: _Toc120612639][bookmark: _Toc120613068][bookmark: _Toc120613498][bookmark: _Toc120613928][bookmark: _Toc120614371][bookmark: _Toc120614830][bookmark: _Toc120615305][bookmark: _Toc120622513][bookmark: _Toc120623019][bookmark: _Toc120623657][bookmark: _Toc120624194][bookmark: _Toc120624731][bookmark: _Toc120625268][bookmark: _Toc120625805][bookmark: _Toc120626352][bookmark: _Toc120626908][bookmark: _Toc120627464][bookmark: _Toc120628029][bookmark: _Toc120628605][bookmark: _Toc120629190][bookmark: _Toc120629778][bookmark: _Toc120631279][bookmark: _Toc120631930][bookmark: _Toc120632580][bookmark: _Toc120633230][bookmark: _Toc120633880][bookmark: _Toc120634531][bookmark: _Toc120635182][bookmark: _Toc121754306][bookmark: _Toc121754976][bookmark: _Toc121822932][bookmark: _Toc127032353]10.3.4.2	Procedure
1)	Place the SAN with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex [D.4.1].
2)	Align the manufacturer declared coordinate system orientation of the SAN with the test system.
3)	Align the SAN with the test antenna in the declared direction to be tested.
4)	Ensure the polarization is accounted for such that all the power from the test antenna is captured by the SAN under test.
5)	Configure the beam peak direction for the transmitter according to the declared reference beam direction pair for the appropriate beam identifier.
6)	Set the SAN to transmit beam(s) of the same operational band as the OTA REFSENS RoAoA being tested according to the appropriate test configuration in clauses [4.7] and [4.8].
7)	Start the signal generator for the wanted signal to transmit: The test signal as specified in clause 10.3.5.
8)	Set the test signal mean power so the calibrated radiated power at the SAN Antenna Array coordinate system reference point is as specified in clause 10.3.5.
9)	Measure the throughput according to annex [A.1] for each supported polarization.
10)	 Repeat steps 3 to 9 for all OTA REFSENS conformance test directions of the SAN (D.45) and supported polarizations.
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The EISREFSENS level is the conducted REFSENS requirement value offset by ΔOTAREFSENS. The test requirement is calculated from the EISREFSENS level offset by the EISREFSENS Test Tolerance specified in clause [4.1].
For SAN supporting E-UTRA, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex [A.1] with parameter specified in table 10.3.5-1 and table 10.3.5-2 when the OTA test signal is at the corresponding EISREFSENS level and arrives from any direction within the OTA REFSENS RoAoA.
Table 10.3.5-1: Reference sensitivity levels of SAN supporting E-UTRA (GEO class payload)
	SAN channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
(NOTE)

	Reference sensitivity power level, EISREFSENS
 (dBm)

	1.4
	15
	FRC [A1-1 in Annex A.1]
	-103.1 - ΔOTAREFSENS

	NOTE:	PREFSENS is the power level of a single instance of the reference measurement channel.



Table 10.3.5-2: Reference sensitivity levels of SAN supporting E-UTRA (LEO class payload)
	SAN channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
(NOTE)

	Reference sensitivity power level, EISREFSENS
 (dBm)

	1.4
	15
	FRC [A1-1 in Annex A.1]
	-106.2 - ΔOTAREFSENS

	NOTE:	PREFSENS is the power level of a single instance of the reference measurement channel.



For SAN supporting standalone NB-IoT operation, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex [A.1] with parameter specified in table 10.3.5-3 and table 10.3.5-4 when the OTA test signal is at the corresponding EISREFSENS level and arrives from any direction within the OTA REFSENS RoAoA.
Table 10.3.5-3: Reference sensitivity levels of SAN supporting standalone NB-IoT operation (GEO class payload)
	SAN channel bandwidth [kHz]
	Sub-carrier spacing
[kHz]
	Reference measurement channel
	Reference sensitivity power level, EISREFSENS
 [dBm]

	200
	15
	FRC [A14-1 in Annex A.14]
	-123.6 - ΔOTAREFSENS

	200
	3.75
	FRC [A14-2 in Annex A.14]
	-129.6 - ΔOTAREFSENS



Table10.3.5-4: Reference sensitivity levels of SAN supporting standalone NB-IoT operation (LEO class payload)
	SAN channel bandwidth [kHz] 
	Sub-carrier spacing
[kHz]
	Reference measurement channel
	 Reference sensitivity power level, EISREFSENS
 [dBm]

	200
	15
	FRC [A14-1 in Annex A.14]
	-126.7 - ΔOTAREFSENS

	200
	3.75
	FRC [A14-2 in Annex A.14]
	-132.7 - ΔOTAREFSENS
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