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<Start of Change 1>
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[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: _Toc129108920][bookmark: _Toc129109585][bookmark: _Toc129110258][bookmark: _Toc130389378][bookmark: _Toc130390451][bookmark: _Toc130391139][bookmark: _Toc131624903][bookmark: _Toc137476336][bookmark: _Toc138872991][bookmark: _Toc138874577][bookmark: _Toc145525176][bookmark: _Toc153560301]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.
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For SAN type 1-O the minimum requirement is in TS 38.108 [2], clause 10.3.2.
For SAN type 2-O the minimum requirement is in TS 38.108 [2], clause 10.3.3.
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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.
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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.
Directions to be tested:
-	OTA REFSENS receiver target reference direction (D.44),
-	OTA REFSENS conformance test directions (D.45)
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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.
[bookmark: _GoBack]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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[bookmark: _Toc21102830][bookmark: _Toc29810679][bookmark: _Toc36636031][bookmark: _Toc37272977][bookmark: _Toc45886057][bookmark: _Toc53183133][bookmark: _Toc58915800][bookmark: _Toc58917981][bookmark: _Toc66693850][bookmark: _Toc74915802][bookmark: _Toc76114427][bookmark: _Toc76544313][bookmark: _Toc82536435][bookmark: _Toc89952728][bookmark: _Toc98766544][bookmark: _Toc99702907][bookmark: _Toc120544957][bookmark: _Toc120545312][bookmark: _Toc120545928][bookmark: _Toc120606832][bookmark: _Toc120607186][bookmark: _Toc120607543][bookmark: _Toc120607906][bookmark: _Toc120608271][bookmark: _Toc120608651][bookmark: _Toc120609031][bookmark: _Toc120609422][bookmark: _Toc120609813][bookmark: _Toc120610214][bookmark: _Toc120610967][bookmark: _Toc120611376][bookmark: _Toc120611794][bookmark: _Toc120612214][bookmark: _Toc120612641][bookmark: _Toc120613070][bookmark: _Toc120613500][bookmark: _Toc120613930][bookmark: _Toc120614373][bookmark: _Toc120614832][bookmark: _Toc120615307][bookmark: _Toc120622515][bookmark: _Toc120623021][bookmark: _Toc120623659][bookmark: _Toc120624196][bookmark: _Toc120624733][bookmark: _Toc120625270][bookmark: _Toc120625807][bookmark: _Toc120626354][bookmark: _Toc120626910][bookmark: _Toc120627466][bookmark: _Toc120628031][bookmark: _Toc120628607][bookmark: _Toc120629192][bookmark: _Toc120629780][bookmark: _Toc120631281][bookmark: _Toc120631932][bookmark: _Toc120632582][bookmark: _Toc120633232][bookmark: _Toc120633882][bookmark: _Toc120634533][bookmark: _Toc120635184][bookmark: _Toc121754308][bookmark: _Toc121754978][bookmark: _Toc129108927][bookmark: _Toc129109592][bookmark: _Toc129110265][bookmark: _Toc130389385][bookmark: _Toc130390458][bookmark: _Toc130391146][bookmark: _Toc131624910][bookmark: _Toc137476343][bookmark: _Toc138872998][bookmark: _Toc138874584][bookmark: _Toc145525183][bookmark: _Toc153560308]10.3.5.1	General
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.
[bookmark: _Toc21102831][bookmark: _Toc29810680][bookmark: _Toc36636032][bookmark: _Toc37272978][bookmark: _Toc45886058][bookmark: _Toc53183134][bookmark: _Toc58915801][bookmark: _Toc58917982][bookmark: _Toc66693851][bookmark: _Toc74915803][bookmark: _Toc76114428][bookmark: _Toc76544314][bookmark: _Toc82536436][bookmark: _Toc89952729][bookmark: _Toc98766545][bookmark: _Toc99702908][bookmark: _Toc120544958][bookmark: _Toc120545313][bookmark: _Toc120545929][bookmark: _Toc120606833][bookmark: _Toc120607187][bookmark: _Toc120607544][bookmark: _Toc120607907][bookmark: _Toc120608272][bookmark: _Toc120608652][bookmark: _Toc120609032][bookmark: _Toc120609423][bookmark: _Toc120609814][bookmark: _Toc120610215][bookmark: _Toc120610968][bookmark: _Toc120611377][bookmark: _Toc120611795][bookmark: _Toc120612215][bookmark: _Toc120612642][bookmark: _Toc120613071][bookmark: _Toc120613501][bookmark: _Toc120613931][bookmark: _Toc120614374][bookmark: _Toc120614833][bookmark: _Toc120615308][bookmark: _Toc120622516][bookmark: _Toc120623022][bookmark: _Toc120623660][bookmark: _Toc120624197][bookmark: _Toc120624734][bookmark: _Toc120625271][bookmark: _Toc120625808][bookmark: _Toc120626355][bookmark: _Toc120626911][bookmark: _Toc120627467][bookmark: _Toc120628032][bookmark: _Toc120628608][bookmark: _Toc120629193][bookmark: _Toc120629781][bookmark: _Toc120631282][bookmark: _Toc120631933][bookmark: _Toc120632583][bookmark: _Toc120633233][bookmark: _Toc120633883][bookmark: _Toc120634534][bookmark: _Toc120635185][bookmark: _Toc121754309][bookmark: _Toc121754979][bookmark: _Toc129108928][bookmark: _Toc129109593][bookmark: _Toc129110266][bookmark: _Toc130389386][bookmark: _Toc130390459][bookmark: _Toc130391147][bookmark: _Toc131624911][bookmark: _Toc137476344][bookmark: _Toc138872999][bookmark: _Toc138874585][bookmark: _Toc145525184][bookmark: _Toc153560309]10.3.5.2	Test requirements for SAN type 1-O
For each measured carrier, the throughput measured in step 9 of clause 10.3.4.2 shall be ≥ 95 % of the maximum throughput of the reference measurement channel as specified in annex A.1 with parameters specified in tables 10.3.5.2-1 and 10.3.5.2-2.
Table 10.3.5-1: SAN GEO class reference sensitivity levels
	SAN channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS
(dBm)

	5, 10, 15
	15
	G-FR1-A1-1
	-98.0 - ΔOTAREFSENS

	10, 15 
	30
	G-FR1-A1-2
	-98.1 - ΔOTAREFSENS

	10, 15
	60
	G-FR1-A1-3
	 -95.2  - ΔOTAREFSENS

	20 
	15
	G-FR1-A1-4
	 -91.6  - ΔOTAREFSENS

	20
	30
	G-FR1-A1-5
	-91.9 - ΔOTAREFSENS

	20 
	60
	G-FR1-A1-6
	-92.0  - ΔOTAREFSENS

	NOTE:	EISREFSENS 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.



Table 10.3.5-2: SAN LEO class reference sensitivity levels
	SAN channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS
(dBm)

	5, 10, 15
	15
	G-FR1-A1-1
	-101.1  - ΔOTAREFSENS

	10, 15 
	30
	G-FR1-A1-2
	-101.2 - ΔOTAREFSENS

	10, 15
	60
	G-FR1-A1-3
	-98.3 - ΔOTAREFSENS

	20 
	15
	G-FR1-A1-4
	-94.7 - ΔOTAREFSENS

	20 
	30
	G-FR1-A1-5
	-95.0 - ΔOTAREFSENS

	20
	60
	G-FR1-A1-6
	-95.1 - ΔOTAREFSENS

	NOTE:	EISREFSENS 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.



10.3.5.3	Test requirements for SAN type 2-O
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in the corresponding table and annex A.1 when the OTA test signal is at the corresponding EISREFSENS level and arrives from any direction within the OTA REFSENS RoAoA.
EISREFSENS levels are derived from a single declared basis level EISREFSENS_50M, which is based on a reference measurement channel with 50 MHz SAN channel bandwidth. EISREFSENS_50M itself is not a requirement and although it is based on a reference measurement channel with 50 MHz SAN channel bandwidth it does not imply that SAN has to support 50 MHz SAN channel bandwidth.
For GEO class SAN, EISREFSENS_50M is an integer value in the range [-140] to [-149] dBm. The specific value is declared by the manufacturer.
For LEO class SAN, EISREFSENS_50M is an integer value in the range [-120] to [-129] dBm. The specific value is declared by the manufacturer.
Table 10.3.5.3-1: FR2-NTN OTA reference sensitivity requirement
	SAN channel bandwidth
(MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS (dBm)

	50, 100, 200
	60
	G-FR2-A1-1
	EISREFSENS_50M + 2.4 + ΔFR2_REFSENS

	50
	120
	G-FR2-A1-2
	EISREFSENS_50M + 2.4+ ΔFR2_REFSENS

	100, 200, 400
	120
	G-FR2-A1-3
	EISREFSENS_50M + 3 + 2.4+ ΔFR2_REFSENS

	NOTE 1:	EISREFSENS 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.
NOTE 2:	The declared EISREFSENS_50M shall be within the range specified above.	Comment by CATT: The necessity of this note will be checked by Huawei in future meetings.
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