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<< Unchanged sections omitted >>
[bookmark: _Toc111062082][bookmark: _Toc7205][bookmark: _Toc368026366][bookmark: _Toc121162886][bookmark: _Toc120570094][bookmark: _Toc16033][bookmark: _Toc26376]7.4	Maximum input level
[bookmark: _Toc17005][bookmark: _Toc120570095][bookmark: _Toc26683][bookmark: _Toc6246][bookmark: _Toc121162887]7.4A	Maximum input level for category M1
[bookmark: _Hlk126672194][bookmark: _Toc120570096][bookmark: _Toc121162888]Editor’s Note: This clause is incomplete. The following aspects are either missing or not yet determined:
- Addition to applicability spec is pending
- Initial condition and call setup procedure to support satellite access are TBD
- Test Points analysis is TBD
- Test configuration is TBD
[bookmark: _Toc60823077][bookmark: _Toc52989886][bookmark: _Toc69305896][bookmark: _Toc36226466][bookmark: _Toc60824999][bookmark: _Toc44323721][bookmark: _Toc27477787][bookmark: _Hlk126672288]7.4A.1	Test purpose
Maximum input level tests the ability of category M1 UE to receive data with a given average throughput for a specified reference measurement channel, under conditions of high signal level, ideal propagation and no added noise.
A UE unable to meet the throughput requirement under these conditions will decrease the coverage area near to an e-NodeB.
[bookmark: _Toc44323722][bookmark: _Toc60823078][bookmark: _Toc27477788][bookmark: _Toc69305897][bookmark: _Toc52989887][bookmark: _Toc36226467][bookmark: _Toc60825000][bookmark: _Hlk126672337]7.4A.2	Test applicability
[bookmark: _Hlk126672396]This test applies to all types of E-UTRA UE release 17 and forward of category M1 that support satellite access operation.
[bookmark: _Hlk126672442]7.4A.3	Minimum conformance requirements
This is defined as the maximum mean power received at the UE antenna port, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1) with parameters specified in Table 7.4A.3-1.
Table 7.4A.3-1: Maximum input level
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4
MHz 

	Power in Transmission Bandwidth Configuration
	dBm
	-402

	NOTE 1:	The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3A-3 with PCMAX_L as defined in subclause 6.2.5 of TS 36.101 [7].
NOTE 2:	Reference measurement channel is TS 36.101 [7] Annex A.3.2: 64QAM, R=3/4 variant with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 of TS 36.101 [7].



[bookmark: _Hlk126672508]The normative reference for this requirement is TS 36.102 [11] clause 7.4A.
[bookmark: _Toc36226469][bookmark: _Toc52989889][bookmark: _Toc69305899][bookmark: _Toc44323724][bookmark: _Toc27477790][bookmark: _Toc60825002][bookmark: _Toc60823080][bookmark: _Hlk126681191]7.4A.4	Test description
[bookmark: _Toc27477791][bookmark: _Toc52989890][bookmark: _Toc60825003][bookmark: _Toc69305900][bookmark: _Toc36226470][bookmark: _Toc44323725][bookmark: _Toc60823081]7.4A.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA operating bands defined for CAT M1 in clause 5.2E. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and are shown in table 7.4A.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in TS36.521-1 [14] Annexes A.2 and A.3 respectively. The details of the OCNG patterns used are specified in Annex A.5. Configurations of PDSCH and MPDCCH before measurement are specified in Annex C.2.
[bookmark: _Hlk126681279]Table 7.4A.4.1-1: Test Configuration Table RX test cases UE Cat-M1
	Initial Conditions

	Test Environment as specified in
TS 36.508[12] clause 4.1
	NC

	Test Frequencies as specified in
TS36.508 [12] clause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in
TS 36.508 [12] clause 4.3.1
	1.4MHz

	Test Parameters for Channel Bandwidths and Narrowband positions

	
	Downlink Configuration
	Uplink Configuration
	

	Ch BW
	Mod'n
	RB allocation
	Mod'n
	RB allocation
	UE Category

	
	
	FDD and HD-FDD
	TDD
	
	FDD and HD-FDD
	TDD
	

	1.4MHz
	16QAM
	2
	2
	QPSK
	6
	6
	M1

	Note 1:	Downlink RB position shall be RBstart = 0 within the narrowband
Note 2:	The Narrowband index (TS36.211, 5.2.4) shall be set to 0 for all testpoints.


FFS
1.	Connect the SS to the UE antenna connectors as shown in TS 36.508[12] Annex A Figure A.3 using only main UE Tx/Rx antenna.
2.	The parameter settings for the cell are set up according to TS 36.508 [12] subclause 4.4.3.
[bookmark: _Hlk126681526]3.	Downlink signals are initially set up according to TS36.521-1 [14] Annex C0, C.1 and C.3.1, and uplink signals according to Annex H.1 and H.3.1.
4.	The UL and DL Reference Measurement channels are set according to Table 7.4A.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	UE location according to TS 36.508 [12] clause 4.13 is provided to the UE through AT commands or any other preconfigured means.
7.	Test equipment shall emulate Zero Doppler conditions in service link and Common TA delay according to SIB31 configuration in TS 36.508 [12].
8.	Ensure the UE is in State 3A-RF-CE according to TS 36.508 [12] clause 5.2A.2AA. Message contents are defined in clause 7.4A.4.3.
[bookmark: _Toc27477792][bookmark: _Toc52989891][bookmark: _Toc44323726][bookmark: _Toc60823082][bookmark: _Toc60825004][bookmark: _Toc36226471][bookmark: _Toc69305901][bookmark: _Hlk126681595]7.4A.4.2	Test procedure
1.	SS transmits PDSCH via M-PDCCH DCI format 6-1A for C_RNTI to transmit the DL RMC according to Table 7.4A.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.
2.	SS sends uplink scheduling information for each UL HARQ process via M-PDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table 7.4A.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
3.	Set the Downlink signal level to the value defined in Table 7.4A.5-1. Send Uplink power control commands to the UE (less or equal to 1dB step size should be used), to ensure that the UE output power is within +0, - 3.4 dB of the target level in Table 7.4A.5-1 for carrier frequency f ≤ 3.0GHz or within +0, -4.0 dB of the target level for carrier frequency 3.0GHz < f ≤ 4.2GHz, for at least the duration of the Throughput measurement.
4.	Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.2.
[bookmark: _Hlk126681895]7.4A.4.3	Message contents
Message contents are according to TS 36.508 [12] subclause 4.6 with the following exception.
Table 7.4A.4.3-1: UplinkPowerControlDedicated
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	UplinkPowerControlDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p0-UePUSCH
	0
	
	

	  deltaMCS-Enabled
	en0
	
	

	  accumulationEnabled
	TRUE
	
	

	  p0-uePUCCH
	0
	
	

	  pSRS-Offset
	3 (-6 dB)
	
	

	  filterCoefficient
	fc8
	larger filter length is used to reduce the RSRP measurement variation
	

	}
	
	
	



Table 7.4A.4.3-2: EPDCCH-Config-r11-DEFAULT
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	          mpdcch-NumRepetition-r13
	r1
	
	



7.4A.5	Test requirement
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS36.521-1 [14] Annex A.2.2, A.2.3 and A.3.2 with parameters specified in Table 7.4A.5-1.
Table 7.4A.5-1: Maximum input level
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4
MHz 

	Power in Transmission Bandwidth Configuration
	dBm
	-402 +TT

	NOTE 1:	The transmitter shall be set to 4dB below PCMAX_L with PCMAX_L as defined in clause 6.2A.4.
NOTE 2:	Reference measurement channel is TS36.521-1 [14] Annex A.3.2 64QAM R=3/4variant with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in TS36.521-1 [14] Annex A.5.1.1.



[bookmark: _Toc12814][bookmark: _Toc21177][bookmark: _Toc24320]7.4B	Maximum input level for category NB1 and NB2
[bookmark: _Toc121162889][bookmark: _Toc111062085][bookmark: _Toc368026372][bookmark: _Toc120570097]Editor’s Note: This clause is incomplete. The following aspects are either missing or not yet determined:
- Addition to applicability spec is pending
- Initial condition and call setup procedure to support satellite access are TBD
- Test Points analysis is TBD
- Test configuration is TBD
7.4B.1	Test purpose
Maximum input level tests the UE's ability to receive data with a given average throughput for a specified reference measurement channel, under conditions of high signal level, ideal propagation and no added noise.
A UE unable to meet the throughput requirement under these conditions will decrease the coverage area near to an e-NodeB.
7.4B.2	Test applicability
This test case applies to all types of NB-IoT HD-FDD UE release 17 and forward of category NB1 and NB2 that support satellite access operation.
7.4B.3	Minimum conformance requirements
This is defined as the maximum mean power received at the UE antenna port, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.
Category NB1 and NB2 UE maximum input level requirement is -40 dBm. For this input level the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A.3.2 of TS 36.101 [7].
The normative reference for this requirement is TS 36.102 [11] clause 7.4B.
7.4B.4	Test description
7.4B.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
[bookmark: _Hlk126673846]The initial test configurations consist of environmental conditions and test frequencies based on the set of E-UTRA operating bands defined for NB-IoT in clause 5.2.F. All of these configurations shall be tested with applicable test parameters, and are shown in table 7.4F.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in TS36.521-1 [14] Annexes A.2 and A.3 respectively. Configurations of NPDSCH and NPDCCH before measurement are specified in Annex C.2.
Table 7.4B.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 36.508 [12] clause 8.1.1
	NC

	Test Frequencies as specified in TS36.508 [12] clause 8.1.3.1
	Frequency ranges defined in Annex K.1.2

	Configuration ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	Subcarriers
	Modulation
	Ntones
	Subcarrier spacing

	1
	QPSK
	12
	BPSK
	1@0
	15kHz


FFS
1.	Connect the SS to the UE antenna connectors as shown in TS 36.508[12] Annex A Figure A.3 using only the main UE Tx/Rx antenna.
2.	The parameter settings for the cell are set up according to TS 36.508 [12] subclause 8.1.4.3.
3.	Downlink signals are initially set up according to TS36.521-1 [14] Annex C0, C1 and C.3.0, and NPUSCH Format 2 is used to carry ACK/NACK on the uplink.
4.	The DL Reference Measurement channels are set according to Table 7.4B.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	UE location according to TS 36.508 [12] clause 4.13 is provided to the UE through AT commands or any other preconfigured means.
7.	Test equipment shall emulate Zero Doppler conditions in service link and Common TA delay according to SIB31 configuration in TS 36.508 [12].
8.	Ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [12] clause 8.1.5. Message contents are defined in clause 7.4B.4.3.
7.4B.4.2	Test procedure
1.	SS transmits NPDSCH via NPDCCH DCI format N1 for C_RNTI to transmit the DL RMC according to Table 7.4B.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The UE will send the HARQ feedback based on information contain in DCI format N1.
2.	Set the Downlink signal level to the value defined in Table 7.4B.5-1.
3.	Measure the average throughput for a duration sufficient to achieve statistical significance according to TS36.521-1 [14] Annex G.2.
7.4B.4.3	Message contents
Message contents are according to TS 36.508 [12] clause 8.1.6.
7.4B.5	Test requirement
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS36.521-1 [14] Annex A.3.2 with parameters specified in Table 7.4B.5-1.
Table 7.4B.5-1: Maximum input level for category NB1 and NB2
	Rx Parameter
	Units
	Maximum input level test requirement

	Power in Transmission Bandwidth Configuration
	dBm
	For carrier frequency f ≤ 3.0GHz: -40 +TT



[bookmark: _Toc13852][bookmark: _Toc1965][bookmark: _Toc28663]7.5	Adjacent Channel Selectivity (ACS)
[bookmark: _Toc9490][bookmark: _Toc28721][bookmark: _Toc121162890][bookmark: _Toc10614][bookmark: _Toc120570098]7.5A	Adjacent Channel Selectivity for category M1
[bookmark: _Toc120570099][bookmark: _Toc121162891]Editor’s Note: This clause is incomplete. The following aspects are either missing or not yet determined:
- Addition to applicability spec is pending
- Initial condition and call setup procedure to support satellite access are TBD
- Test Points analysis is TBD
- Test configuration is TBD
7.5A.1	Test purpose
Adjacent channel selectivity tests the ability of category M1 UE to receive data with a given average throughput for a specified reference measurement channel, in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel, under conditions of ideal propagation and no added noise.
A UE unable to meet the throughput requirement under these conditions will decrease the coverage area when other e-NodeB transmitters exist in the adjacent channel.
7.5A.2	Test applicability
This test applies to all types of E-UTRA UE release 17 and forward of category M1 that support satellite access operation.
7.5A.3	Minimum conformance requirements
Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive a E-UTRA signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s). 
The UE shall fulfil the minimum requirement specified in Table 7.5A.3-1 for all values of an adjacent channel interferer up to –40 dBm. However it is not possible to directly measure the ACS, instead the lower and upper range of test parameters are chosen in Table 7.5A.3-2 and Table 7.5A.3-3 where the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS 36.101 [7] Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD for the DL-signal as described in TS 36.101 [7] Annex A.5.1.1). For operating bands with an unpaired DL part (as noted in Table 5.5-1), the requirements only apply for carriers assigned in the paired part.
Table 7.5A.3-1: Adjacent channel selectivity
	
	
	Channel bandwidth

	Rx Parameter
	Units
	1.4
MHz 

	ACS
	dB
	33.0



Table 7.5A.3-2: Test parameters for Adjacent channel selectivity, Case 1
	Rx Parameter
	Units
	Channel bandwidth

	
	
	1.4 MHz 

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB

	PInterferer
	dBm
	REFSENS +45.5dB

	BWInterferer 
	MHz
	1.4

	FInterferer (offset)
	MHz
	1.4+0.0025
/
-1.4-0.0025

	NOTE 1: 	The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3A-3 with PCMAX_L as defined in subclause 6.2.5 of TS 36.101 [7].
NOTE 2:	The interferer consists of the Reference measurement channel specified in TS 36.101 [7] Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 and set-up according to Annex C.3.1.
NOTE 3:	For DL category M1 UE, the reference sensitivity for category M1 in table 7.3A-1 should be used as REFSENS for the power in Transmission Bandwidth Configuration.
NOTE 4:	For DL category M1 UE, the parameters for the applicable channel bandwidth apply.



Table 7.5A.3-3: Test parameters for Adjacent channel selectivity, Case 2
	Rx Parameter
	Units
	Channel bandwidth

	
	
	1.4 MHz 

	Power in Transmission Bandwidth Configuration
	dBm
	-71.5

	PInterferer
	dBm
	-40

	BWInterferer 
	MHz
	1.4

	FInterferer (offset)
	MHz
	1.4+0.0025
/
-1.4-0.0025

	NOTE 1:	The transmitter shall be set to 24dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3A-3 with PCMAX_L as defined in subclause 6.2.5 of TS 36.101 [7].
NOTE 2:	The interferer consists of the Reference measurement channel specified in TS 36.101 [7] Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 and set-up according to Annex C.3.1.



The normative reference for this requirement is TS 36.102 [11] clause 7.5A.
7.5A.4	Test description
7.5A.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA operating bands defined for CAT M1 in clause 5.2E. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 7.5A.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in TS36.521-1 [14] Annexes A.2 and A.3 respectively. The details of the OCNG patterns used are specified in TS36.521-1 [14] Annex A.5. Configurations of PDSCH and MPDCCH before measurement are specified in TS36.521-1 [14] Annex C.2.
Table 7.5A.4.1-1: Test Configuration Table RX test cases UE Cat-M1
	Initial Conditions

	Test Environment as specified in
TS 36.508[12] clause 4.1
	NC

	Test Frequencies as specified in
TS36.508 [12] clause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in TS 36.508 [12] clause 4.3.
	1.4

	Test Parameters for Channel Bandwidths and Narrowband positions

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod'n
	RB allocation
	Mod'n
	RB allocation

	
	
	FDD and HD-FDD
	TDD
	
	FDD and HD-FDD
	TDD

	1.4MHz
	QPSK
	4
	4
	QPSK
	6
	6

	Note 1:	Downlink RB position shall be RBstart = 0 within the narrowband.
Note 2:	Use narrowband index (TS36.211, 5.2.4) 0 when interferer is below carrier, and max narrowband index when interferer is above carrier.


FFS
1.	Connect the SS to the UE antenna connectors as shown in TS 36.508[7] Annex A Figure A.4 using only main UE Tx/Rx antenna.
2.	The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.
3.	Downlink signals are initially set up according to TS36.521-1 [14] Annex C0, C.1 and C.3.1, and uplink signals according to Annex H.1 and H.3.1.
4.	The UL and DL Reference Measurement channels are set according to Table 7.5A.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	UE location according to TS 36.508 [12] clause 4.13 is provided to the UE through AT commands or any other preconfigured means.
7.	Test equipment shall emulate Zero Doppler conditions in service link and Common TA delay according to SIB31 configuration in TS 36.508 [12].
8.	Ensure the UE is in State 3A-RF-CE according to TS 36.508 [7] clause 5.2A.2AA. Message contents are defined in clause 7.5A.4.3.
7.5A.4.2	Test procedure
1.	SS transmits PDSCH via M-PDCCH DCI format 6-1A for C_RNTI to transmit the DL RMC according to Table 7.5A.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.
2.	SS sends uplink scheduling information for each UL HARQ process via M-PDCCH DCI format 6-0A for C_RNTI to schedule the UL RMC according to Table 7.5A.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
3.	Set the Downlink signal level to the value as defined in Table 7.5A.5-2 (Case 1). Send Uplink power control commands to the UE (less or equal to 1dB step size should be used), to ensure that the UE output power is within +0, - 3.4 dB of the target level in Table 7.5A.5-2 (Case 1) for carrier frequency f ≤ 3.0GHz or within +0, -4.0 dB of the target level for carrier frequency 3.0GHz < f ≤ 4.2GHz, for at least the duration of the Throughput measurement.
4.	Set the Interferer signal level to the value as defined in Table 7.5A.5-2 (Case 1) and frequency below the wanted signal, using a modulated interferer bandwidth as defined in Annex D of the present document.
5.	Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.2.
6.	Repeat steps from 3 to 5, using an interfering signal above the wanted signal in Case 1 at step 4.
7.	Set the Downlink signal level to the value as defined in Table 7.5A.5-3 (Case 2). Send Uplink power control commands to the UE (less or equal to 1dB step size should be used), to ensure that the UE output power is within +0, - 3.4 dB of the target level in Table 7.5A.5-3 (Case 2) for carrier frequency f ≤ 3.0GHz or within +0, -4.0 dB of the target level for carrier frequency 3.0GHz < f ≤ 4.2GHz, for at least the duration of the Throughput measurement.
8.	Set the Interferer signal level to the value as defined in Table 7.5A.5-3 (Case 2) and frequency below the wanted signal, using a modulated interferer bandwidth as defined in Annex D of the present document.
9.	Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.2.
10.	Repeat steps from 7 to 9, using an interfering signal above the wanted signal in Case 2 at step 8.
11.	Repeat for applicable channel bandwidths and operating band combinations in both Case 1 and Case 2.
7.5A.4.3	Message contents
Message contents are according to TS 36.508 [12] subclause 4.6 with the following exception.
Table 7.5A.4.3-1: UplinkPowerControlDedicated
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	UplinkPowerControlDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p0-UePUSCH 
	0
	
	

	  deltaMCS-Enabled
	en0
	
	

	  accumulationEnabled
	TRUE
	
	

	  p0-uePUCCH
	0
	
	

	  pSRS-Offset
	3 (-6 dB)
	
	

	  filterCoefficient
	fc8
	larger filter length is used to reduce the RSRP measurement variation
	

	}
	
	
	



7.5A.5	Test requirement
The throughput Rav shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS36.521-1 [14] Annex A.2.2, A.2.3 and A.3.2 with parameters specified in table 7.5A.5-2, and also under the conditions specified in table 7.5A.5-3.
Table 7.5A.5-1: Adjacent channel selectivity
	
	
	Channel bandwidth

	Rx Parameter
	Units
	1.4
MHz 

	ACS
	dB
	33.0



Table 7.5A.5-2: Test parameters for Adjacent channel selectivity, Case 1
	Rx Parameter
	Units
	Channel bandwidth

	
	
	1.4 MHz 

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB

	PInterferer
	dBm
	REFSENS +45.5dB

	BWInterferer 
	MHz
	1.4

	FInterferer (offset)
	MHz
	1.4+0.0025
/
-1.4-0.0025

	NOTE 1:	The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3A-3 with PCMAX_L as defined in clause 6.2.5A.
NOTE 2:	The interferer consists of the Reference measurement channel specified in TS36.521-1 [14] Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in TS36.521-1 [14] Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1.
NOTE 3:	For DL category M1 UE, the reference sensitivity for category M1 in table 7.3A-1 and 7.3A-2 should be used as REFSENS for the power in Transmission Bandwidth Configuration and PInterferer.
NOTE 4:	For DL category M1 UE, the parameters for the applicable channel bandwidth apply.



Table 7.5A.5-3: Test parameters for Adjacent channel selectivity, Case 2
	Rx Parameter
	Units
	Channel bandwidth

	
	
	1.4 MHz 

	Power in Transmission Bandwidth Configuration
	dBm
	-71.5

	PInterferer
	dBm
	-40

	BWInterferer 
	MHz
	1.4

	FInterferer (offset)
	MHz
	1.4+0.0025
/
-1.4-0.0025

	NOTE 1:	The transmitter shall be set to 24dB below PCMAX_L with PCMAX_L as defined in clause 6.2.5A.
NOTE 2:	The interferer consists of the Reference measurement channel specified in TS36.521-1 [14] Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in TS36.521-1 [14] Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1.



[bookmark: _Toc23620][bookmark: _Toc26718][bookmark: _Toc24723]7.5B	Adjacent Channel Selectivity for category NB1 and NB2
Editor’s Note: This clause is incomplete. The following aspects are either missing or not yet determined:
- Addition to applicability spec is pending
- Initial condition and call setup procedure to support satellite access are TBD
- Test Points analysis is TBD
- Test configuration is TBD
7.5B.1	Test purpose
Adjacent channel selectivity tests the UE's ability to receive data with a given average throughput for a specified reference measurement channel, in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel, under conditions of ideal propagation and no added noise.
A UE unable to meet the throughput requirement under these conditions will decrease the coverage area when other e-NodeB transmitters exist in the adjacent channel.
7.5B.2	Test applicability
This test case applies to all types of E-UTRA HD-FDD UE release 17 and forward of category NB1 and NB2 that support satellite access.
7.5B.3	Minimum conformance requirements
Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive a E-UTRA signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).
Category NB1 and NB2 UE shall fulfil the minimum requirement specified in Table 7.5B.3-1 for all values of an adjacent channel interferer up to -40 dBm. However it is not possible to directly measure the ACS, instead the lower and upper range of test parameters are chosen in Table 7.5B.3-1 where the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in TS 36.101 [7] Annex A.3.2.
Table 7.5B.3-1: Adjacent channel selectivity parameters for category NB1 and NB2
	ACS1 test Parameters

	Interferer
	GSM (GMSK)
	E-UTRA

	Category NB1 or NB2 signal power
(Pwanted  ) / dBm
	REFSENS + 14 dB

	Interferer signal power
(PInterferer ) / dBm 
	REFSENS + 42 dB
	REFSENS + 47 dB

	Interferer bandwidth
	200 kHz
	5 MHz

	Interferer offset from category NB1 or NB2 channel edge
	±200 kHz
	±2.5 MHz

	ACS2 test Parameters

	Interferer
	GSM (GMSK)
	E-UTRA

	Category NB1 or NB2 signal power
(Pwanted  ) / dBm
	-68 dBm
	-73 dBm

	Interferer signal power
(PInterferer ) / dBm 
	-40 dBm

	Interferer bandwidth
	200 kHz
	5 MHz

	Interferer offset from category NB1 or NB2 channel edge
	±200 kHz
	±2.5 MHz



The normative reference for this requirement is TS 36.102 [11] clause 7.5B.
7.5B.4	Test description
7.5B.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA operating bands defined for CAT NB1 and NB2 in clause 5.2E. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 7.5B.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in TS36.521-1 [14] Annexes A.2 and A.3 respectively. The details of the OCNG patterns used are specified in TS36.521-1 [14] Annex A.5. Configurations of PDSCH and MPDCCH before measurement are specified in TS36.521-1 [14] Annex C.2.
Table 7.5B.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 36.508 [12] clause 8.1.1
	NC

	Test Frequencies as specified in TS36.508 [12] clause 8.1.3.1
	Frequency ranges defined in Annex K.1.2

	Configuration ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	Subcarriers
	Modulation
	Ntones
	Subcarrier spacing

	1
	QPSK
	12
	BPSK
	1@0
	15kHz


FFS
1.	Connect the SS to the UE antenna connectors as shown in TS 36.508[7] Annex A Figure A.4 using only main UE Tx/Rx antenna.
2.	The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.
3.	Downlink signals are initially set up according to TS36.521-1 [14] Annex C0, C.1 and C.3.1, and uplink signals according to Annex H.1 and H.3.1.
4.	The UL and DL Reference Measurement channels are set according to Table 7.5B.4.1-1.
5	Propagation conditions are set according to Annex B.0.
6.	UE location according to TS 36.508 [12] clause 4.13 is provided to the UE through AT commands or any other preconfigured means.
7.	Test equipment shall emulate Zero Doppler conditions in service link and Common TA delay according to SIB31 configuration in TS 36.508 [12].
8.	Ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5. Message contents are defined in clause 7.5B.4.3.
7.5B.4.2	Test procedure
1.	SS transmits NPDSCH via NPDCCH DCI format N1 for C_RNTI to transmit the DL RMC according to Table 7.5B.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The UE will send HARQ feedback based on information contained in DCI format N1.
2.	Set the Downlink signal level to the value defined for ACS1, GSM in Table 7.5B.5-1. For steps 2 to 5 and 6 to 9, use the default message contents.
3.	Set the Interferer signal level to the value defined for ACS1, GSM in Table 7.5B.5-1, with frequency below the wanted signal according to table 7.5B.5-1, using a modulated interferer bandwidth as defined in Annex D.2 of the present document.
4.	Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.2. 
5.	Repeat steps 2 to 4, using an interfering signal above the wanted signal at step 3. 
6.	Set the Downlink signal level to the value defined for ACS1, E-UTRA in Table 7.5B.5-1.
7.	Set the Interferer signal level to the value defined for ACS1, E-UTRA in Table 7.5B.5-1, with frequency below the wanted signal according to table 7.5B.5-1, using a modulated interferer bandwidth as defined in Annex D.2 of the present document.
8.	Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.2. 
9.	Repeat steps 6 to 8, using an interfering signal above the wanted signal at step 7.
10.	Release the connection through State 3A-NB.
11.	Modify system information elements according to Table 7.5B.4.3-1 and notify the UE via paging message with SystemInformationModification included.
12.	Ensure the UE is in State 2A-NB with CP CIoT Optimisation according to TS 36.508 [7] clause 8.1.5 using the new UL power control setting.
13.	SS transmits NPDSCH via NPDCCH DCI format N1 for C_RNTI to transmit the DL RMC according to Table 7.5B.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The UE will send HARQ feedback based on information contained in DCI format N1.
14.	Set the Downlink signal level to the value defined for ACS2, GSM in Table 7.5B.5-1. For steps 14 to 17 and 18 to 21, use message contents with the exceptions defined in Table 7.5B.4.3-1.
15.	Set the Interferer signal level to the value defined for ACS2, GSM in Table 7.5B.5-1, with frequency below the wanted signal according to table 7.5B.5-1, using a modulated interferer of 5MHz bandwidth defined in Annex D.2 of the present document.
16.	Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.2.
17.	Repeat steps 14 to 16, using an interfering signal above the wanted signal at step 15. 
18.	Set the Downlink signal level to the value defined for ACS2, E-UTRA in Table 7.5B.5-1.
19.	Set the Interferer signal level to the value defined for ACS2, E-UTRA in Table 7.5B.5-1, with frequency below the wanted signal according to table 7.5B.5-1, using a modulated interferer of 5MHz bandwidth defined in Annex D.2 of the present document.
20.	Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.2.
21.	Repeat steps 18 to 20, using an interfering signal above the wanted signal at step 19.
7.5B.4.3	Message contents
Message contents are according to TS 36.508 [7] clause 8.1.6 with the following exceptions:
Table 7.5B.4.3-1: UplinkPowerControlCommon-NB-DEFAULT: ACS2
	Derivation Path: TS 36.508 [7] clause 8.1.6.3, Table 8.1.6.3-14 UplinkPowerControlCommon-NB-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	UplinkPowerControlCommon-NB-DEFAULT ::= SEQUENCE {
p0-NominalNPUSCH-r13
	-70
	
	



7.5B.5	Test requirement
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in TS36.521-1 [14] Annex A.3.2 with parameters specified in Table 7.5B.5-1. 
Table 7.5B.5-1: Test parameters for Adjacent channel selectivity, category NB1 and NB2
	ACS1 test Parameters

	Interferer
	GSM (GMSK)
	E-UTRA

	Category NB1 or NB2 signal power
(Pwanted  ) / dBm
	REFSENS + 14 dB

	Interferer signal power
(PInterferer ) / dBm 
	REFSENS + 42 dB
	REFSENS + 47 dB

	Interferer bandwidth
	200 kHz
	5 MHz

	Interferer offset from category NB1 or NB2 channel edge
	±200 kHz
	±2.5 MHz

	ACS2 test Parameters

	Interferer
	GSM (GMSK)
	E-UTRA

	Category NB1 or NB2 signal power
(Pwanted  ) / dBm
	-68 dBm
	-73 dBm

	Interferer signal power
(PInterferer ) / dBm 
	-40 dBm

	Interferer bandwidth
	200 kHz
	5 MHz

	Interferer offset from category NB1 or NB2 channel edge
	±200 kHz
	±2.5 MHz


<< End of changes >>

