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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 OOB blocking requirements.
2 Conclusions 
Based on the above discussion, the following proposals were formulated: 

Proposal 1: Approve the attached TP to TS 36.181.
3 References
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Annex A: TP to TS 36.181
------------------------------ Modified section ------------------------------
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The out-of-band blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel at the TAB connector for SAN type 1-H in the presence of an unwanted interferer out of the operating band, which is a CW signal for out-of-band blocking.
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The minimum requirements for SAN type 1-H are defined in TS 36.108 [2], clause 7.5.2.
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The test stresses the ability of the receiver unit associated with the TAB connector under test to withstand high-level interference from unwanted signals at specified frequency bands, without undue degradation of its sensitivity.
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Test environment: Normal; see annex B.
RF channels to be tested for single carrier (SC): M; see clause [4.9.1].
SAN RF bandwidth positions to be tested for multi-carrier (MC): MRFBW for single-band connector(s), see clause [4.9.1].
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The minimum requirement is applied to all TAB 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.2.3].
2)	For FDD operation, set the SAN to transmit a signal according to clause [4.9.2], 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].
	The transmitter may be turned OFF for the out-of-band blocker tests when the frequency of the blocker is such that no IM2 or IM3 products fall inside the bandwidth of the wanted signal.
3)	Set the signal generator for the wanted signal as defined in clause 7.5.5 to transmit as specified in table 7.5.5-1.
4)	Set the signal generator for the interfering signal to transmit at the frequency offset and as specified in table 7.5.5-1. The CW interfering signal shall be swept with a step size of 1 MHz over than range 1 MHz to (FUL_low - ΔfOOB) MHz and (FUL_high + ΔfOOB) MHz to 12750 MHz.
5) Measure the throughput according to annex [A.1].
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The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to SAN type 1-H TAB connector using the parameters in table 7.5.5-1. 
The reference measurement channel for the wanted signal is identified in clause 7.2.2 for each SAN channel bandwidth and further specified in annex [A.1].
The out-of-band blocking requirement apply from 1 MHz to FUL,low - ΔfOOB and from FUL,high + ΔfOOB up to 12750 MHz, including the downlink frequency range of the FDD operating band for SAN. The ΔfOOB for SAN type 1-H is defined in table 7.5.5-2.
Minimum conducted requirement is defined at the TAB connector for SAN type 1-H.
Table 7.5.5-1: Out-of-band blocking requirement for SAN supporting E-UTRA or standalone NB-IoT operation
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	PREFSENS + 6 dB
(NOTE 1)
	-44
	CW carrier

	NOTE 1:	For SAN, PREFSENS depends on the SAN channel bandwidth. 
NOTE 2:	[For SAN supporting standalone NB-IoT, up to 24 exceptions are allowed for spurious response frequencies in each wanted signal frequency when measured using a 1 MHz step size. For these exceptions the above throughput requirement shall be met when the blocking signal is set to a level of -46 dBm for 3.75 kHz subcarrier spacing. In addition, each group of exceptions shall not exceed three contiguous measurements using a 1 MHz step size.]



Table 7.5.5-2: ΔfOOB offset for E-UTRA operating bands
	SAN type
	Operating band characteristics
	ΔfOOB (MHz)

	SAN type 1-H
	FUL,high – FUL,low < 100 MHz
	20
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The OTA out-of-band blocking characteristics are a measure of the receiver unit ability to receive a wanted signal at the RIB at its assigned channel in the presence of an unwanted interferer.
For the general OTA out-of-band blocking the requirement applies to the wanted signal for each supported polarization, under the assumption of polarization match. The interferer shall be polarization matched for in-band frequencies and the polarization maintained for out-of-band frequencies.
[bookmark: _Toc21102868][bookmark: _Toc29810717][bookmark: _Toc36636069][bookmark: _Toc37273015][bookmark: _Toc45886095][bookmark: _Toc53183171][bookmark: _Toc58915838][bookmark: _Toc58918019][bookmark: _Toc66693888][bookmark: _Toc74915840][bookmark: _Toc76114465][bookmark: _Toc76544351][bookmark: _Toc82536473][bookmark: _Toc89952766][bookmark: _Toc98766582][bookmark: _Toc99702945][bookmark: _Toc106206731][bookmark: _Toc115080733][bookmark: _Toc120544963][bookmark: _Toc120545318][bookmark: _Toc120545934][bookmark: _Toc120606838][bookmark: _Toc120607192][bookmark: _Toc120607549][bookmark: _Toc120607912][bookmark: _Toc120608277][bookmark: _Toc120608657][bookmark: _Toc120609037][bookmark: _Toc120609428][bookmark: _Toc120609819][bookmark: _Toc120610220][bookmark: _Toc120610973][bookmark: _Toc120611382][bookmark: _Toc120611800][bookmark: _Toc120612220][bookmark: _Toc120612647][bookmark: _Toc120613076][bookmark: _Toc120613506][bookmark: _Toc120613936][bookmark: _Toc120614379][bookmark: _Toc120614838][bookmark: _Toc120615313][bookmark: _Toc120622521][bookmark: _Toc120623027][bookmark: _Toc120623665][bookmark: _Toc120624202][bookmark: _Toc120624739][bookmark: _Toc120625276][bookmark: _Toc120625813][bookmark: _Toc120626360][bookmark: _Toc120626916][bookmark: _Toc120627481][bookmark: _Toc120628057][bookmark: _Toc120628633][bookmark: _Toc120629218][bookmark: _Toc120629806][bookmark: _Toc120631307][bookmark: _Toc120631958][bookmark: _Toc120632608][bookmark: _Toc120633258][bookmark: _Toc120633908][bookmark: _Toc120634559][bookmark: _Toc120635210][bookmark: _Toc121754334][bookmark: _Toc121755004][bookmark: _Toc121822960][bookmark: _Toc127032375]10.6.2	Minimum requirement
The minimum requirement for SAN type 1-O is defined in TS 36.108 [2], clause 10.6.2.
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The test stresses the ability of the receiver unit associated with the RIB under test to withstand high-level interference from unwanted signals at specified frequency bands, without undue degradation of its sensitivity.
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Test environment: Normal; see annex B.
RF channels to be tested for single carrier (SC): M; see clause [4.9.1].
SAN RF bandwidth positions to be tested for multi-carrier (MC): MRFBW in single-band RIB, see clause [4.9.1].
Directions to be tested: For SAN type 1-O, receiver target reference direction (D.26).
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1)	Place SAN and the test antenna(s) according to annex [D.4.3].
2)	Align the SAN and test antenna(s) according to the directions to be tested.
3)	Connect test antenna(s) to the measurement equipment as shown in annex [D.4.3].
4)	The test antenna(s) shall be dual (or single) polarized covering the same frequency ranges as the SAN and the blocking frequencies. If the test antenna does not cover both the wanted and interfering signal frequencies, separate test antennas for the wanted and interfering signal are required.
5)	The OTA blocking interferer is injected into the test antenna, with the blocking interferer producing specified interferer field strength level for each supported polarization. The interferer shall be polarization matched in-band and the polarization maintained for out-of-band frequencies.
6)	Generate the wanted signal in receiver target reference direction, according to the applicable test configuration (see clause [4.8]) using applicable reference measurement channel to the RIB, according to annex [A.1].
7)	For FDD operation, configure the beam peak direction for the transmitter units associated with the RIB under test according to the declared reference beam direction pair for the appropriate beam identifier with the carrier set-up and power allocation according to the applicable test configuration(s) (see clause [4.8]). The transmitter may be turned OFF for the out-of-band blocker tests when the frequency of the blocker is such that no IM2 or IM3 products fall inside the bandwidth of the wanted signal.
8)	Adjust the signal generators to the type of interfering signals, levels and the frequency offsets as specified for general test requirements in table 10.6.5-1. The distance between the test object and test antenna injecting the interferer signal is adjusted when necessary to ensure specified interferer signal level to be received.
9)	The CW interfering signal shall be swept with a step size of 1 MHz within the frequency range specified in clause 10.6.5.
10)	Measure the performance of the wanted signal at the receiver unit associated with the RIB, as defined in the clause 10.6.5, for the relevant carriers specified by the test configuration in clause [4.7] and [4.8].
11)	Repeat for all supported polarizations.
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The requirement shall apply at the RIB when the AoA of the incident wave of the received signal and the interfering signal are from the same direction and are within the minSENS RoAoA.
The wanted signal applies to each supported polarization, under the assumption of polarization match.
For OTA wanted and OTA interfering signals provided at the RIB using the parameters in table 10.6.5-1, the following requirements shall be met:
-	The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel. The reference measurement channel for the OTA wanted signal is identified in clause 10.3.2 for each SAN channel bandwidth and further specified in annex [A.1]. 
For SAN type 1-O the OTA out-of-band blocking requirement apply from 30 MHz to FUL,low - ΔfOOB and from FUL,high + ΔfOOB up to 12750 MHz, including the downlink frequency range of the SAN operating band. The ΔfOOB for SAN type 1-O is defined in table 10.6.5-2.
Table 10.6.5-1: OTA out-of-band blocking performance requirement for SAN supporting E-UTRA or standalone NB-IoT operation
	Wanted signal mean power (dBm)
	Interfering signal RMS field-strength (V/m)
	Type of interfering Signal

	EISminSENS + 6 dB
 (NOTE 1)
	0.0129
(NOTE 2)
	CW carrier

	NOTE 1:	EISminSENS depends on the channel bandwidth as specified in clause 10.2.

NOTE 2:	The RMS field-strength level in V/m is related to the interferer EIRP level at a distance described as , where EIRP is in W and r is in m.
NOTE 3:	[For SAN supporting standalone NB-IoT operation, up to 24 exceptions are allowed for spurious response frequencies in each wanted signal frequency when measured using a 1 MHz step size. For these exceptions the above throughput requirement shall be met when the blocking signal is set to a level of 0.0103 V/m for 3.75 kHz subcarrier spacing. In addition, each group of exceptions shall not exceed three contiguous measurements using a 1 MHz step size.]



Table 10.6.5-2: ΔfOOB offset for satellite operating bands
	SAN type
	Operating band characteristics
	ΔfOOB (MHz)

	SAN type 1-O
	FUL,high – FUL,low < 100 MHz
	20



------------------------------ End of modified section ------------------------------
image1.wmf
r

EIRP

E

30

=


oleObject1.bin

