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1 Introduction
This contribution provides a text proposal to TS36.181 [1] on sub-clause 7.3 and 10.4. 
2 Reference
[1] R4-2302451, TS 36.181 SAN conformance testing skeleton and work-split arrangement, Huawei, approved.
Text Proposal
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7.3	Dynamic range
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The dynamic range is specified as a measure of the capability of the receiver to receive a wanted signal in the presence of an interfering signal at the TAB connector for SAN type 1-H inside the received SAN channel bandwidth. In this condition, a throughput requirement shall be met for a specified reference measurement channel. The interfering signal for the dynamic range requirement is an AWGN signal.
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The minimum requirement for SAN type 1-H is in TS 36.108 [2], clause 7.3.2.
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To verify that the each SAN type 1-H TAB connector receiver dynamic range, the relative throughput shall fulfil the specified limit.
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Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier: M; see clause 4.9.1.
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The minimum requirement is applied to all connectors under test.
For SAN type 1-H supporting E-UTRA or standalone NB-IoT, 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.2.2 for SAN type 1-H. 
2)	Set the signal generator for the wanted signal to transmit as specified in table 7.3.5-1 for SAN LEO class supporting E-UTRA, in table 7.3.5-2 for SAN GEO class supporting standalone NB-IoT and in table 7.3.5-3 for SAN LEO class supporting standalone NB-IoT.
3)	Set the Signal generator for the AWGN interfering signal at the same frequency as the wanted signal to transmit as specified in table 7.3.5-1 for LEO SAN supporting E-UTRA in table 7.3.5-1 for SAN LEO class supporting E-UTRA, in table 7.3.5-2 for SAN GEO class supporting standalone NB-IoT and in table 7.3.5-3 for SAN LEO class supporting standalone NB-IoT.
4)	Measure the throughput according to annex A.2.
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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.2 with parameters specified in table 7.3.5-1 for SAN LEO class.
Table 7.3.5-1: Dynamic range of SAN supporting E-UTRA  (LEO class payload)
	SAN   channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	1.4
	FRC A2-1 in Annex A.2
	[-81.7]
	-94.4
	AWGN

	Note*:	The wanted signal mean power 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.2 with parameters specified in Table 7.3.5-2 and 7.3.5-3 . 
Table 7.3.5-2: Dynamic range of SAN supporting standalone NB-IoT operation  (GEO class payload)
	SAN   channel bandwidth (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWChannel
	Type of interfering signal

	200
	FRC A15-1 in Annex A.15
	[-97.0]
	-93.6
	AWGN

	200
	FRC A15-2 in Annex A.15
	[-102.9]
	-93.6
	AWGN



Table 7.5.2-3: Dynamic range of SAN supporting standalone NB-IoT operation (LEO class payload)
	SAN   channel bandwidth (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWChannel
	Type of interfering signal

	200
	FRC A15-1 in Annex A.15
	[-89.1]
	-85.7
	AWGN

	200
	FRC A15-2 in Annex A.15
	[-95.0]
	-85.7
	AWGN
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The OTA dynamic range is a measure of the capability of the receiver unit to receive a wanted signal in the presence of an interfering signal inside the received SAN channel bandwidth.
The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction and are within the OTA REFSENS RoAoA.
The wanted and interfering signals 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 36.108 [2], clause 10.4.2.
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The test purpose is to verify that at the SAN receiver dynamic range, the relative throughput shall fulfil the specified limit.
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Test environment: Normal: see annex B.2.
RF channels to be tested for single carrier: M; see clause 4.9.1.
Directions to be tested: OTA REFSENS receiver target reference direction (D.44).
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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.4.2.
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 OTA REFSENS RoAoA being tested according to the appropriate test configuration in clauses 4.7 and 4.8.
7)	Set the test signal mean power so that the calibrated radiated power at the SAN Antenna Array coordinate system reference point is as follows:
a)	Set the signal generator for the wanted signal to transmit as specified in table 10.4.5.2-1 for SAN LEO class supporting E-UTRA, table 10.4.5.2-2 for SAN GEO class supporting standalone NB-IoT and table 10.4.5.2-3 for SAN LEO class supporting standalone NB-IoT.
b)	Set the signal generator for the AWGN interfering signal at the same frequency as the wanted signal to transmit as specified in table 10.4.5.2-1 for SAN LEO class supporting E-UTRA, table 10.4.5.2-2 for SAN GEO class supporting standalone NB-IoT and table 10.4.5.2-3 for SAN LEO class supporting standalone NB-IoT.
8)	Measure the throughput according to annex A.2 for each supported polarization.
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10.4.5.1	General
The test requirement is calculated from the OTA wanted signal mean power level offset by the OTA dynamic range Test Tolerance specified in clause 4.1.
10.4.5.2	Test requirements for SAN type 1-O
For SAN supporting E-UTRA, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A.2 with parameters specified in table 10.4.5.2-1 for LEO SAN.
Table 10.4.5.2-1: Dynamic range of SAN supporting E-UTRA (LEO class payload)
	SAN channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	1.4
	FRC A2-1 in Annex A.2
	[ -81.7] - ΔOTAREFSENS
	-94.4 - ΔOTAREFSENS
	AWGN

	Note*:	The wanted signal mean power 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 FRC A2-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each.



For SAN supporting standalone NB-IoT, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A.2 with parameters specified in table 10.4.5.2-2 for GEO SAN and table 10.4.5.2-3 for LEO SAN.
Table 10.4.5.2-2: Dynamic range of SAN supporting standalone NB-IoT operation  (GEO class payload)
	SAN channel bandwidth (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWChannel
	Type of interfering signal

	200
	FRC A15-1 in Annex A.15
	 [-97] - ΔOTAREFSENS
	-93.6 - ΔOTAREFSENS
	AWGN

	200
	FRC A15-2 in Annex A.15
	[-102.9] - ΔOTAREFSENS
	-93.6 - ΔOTAREFSENS
	AWGN



Table 10.4.5.2-3: Dynamic range of SAN supporting standalone NB-IoT operation (LEO class payload)
	SAN channel bandwidth (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWChannel
	Type of interfering signal

	200
	FRC A15-1 in Annex A.15
	[-89.1]- ΔOTAREFSENS
	-85.7 - ΔOTAREFSENS
	AWGN

	200
	FRC A15-2 in Annex A.15
	[-95] - ΔOTAREFSENS
	-85.7 - ΔOTAREFSENS
	AWGN



----- End of TP -----
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