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<< Unchanged sections omitted >>
7.6C.2_1.1	Inband Blocking for SUL with 2 DL CA
Editor’s Note: No test points defined for Inband Blocking for SULwith inter-band 2 DL CA testing. The testing is covered by 7.6.2 and 7.6C.2.
7.6C.2_1.1.1	Test purpose
Same test purpose as in clause 7.6A.2.1.
7.6C.2_1.1.2	Test applicability
This test applies to all types of NR UE release 15 and forward that support SUL operating on the SUL bands and intra-band contiguous 2DL CA.
[bookmark: OLE_LINK64]7.6C.2_1.1.3	Minimum conformance requirements
For SUL operation with downlink CA, the in-band blocking requirement for downlink bands specified in clause 7.6A.2.0 shall be met.
The normative reference for this requirement is TS 38.101-1 [2] clauses 7.6C.2.
[bookmark: OLE_LINK71][bookmark: OLE_LINK72]7.6C.2_1.1.4	Test description
7.6C.2_1.1.4.1	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, test channel bandwidths and sub-carrier spacing based on NR CA configuration specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for each SUL configuration, are shown in table Table 7.6C.2_1.1.4.1-1 for SUL with intra-band contiguous DL CA or Table 7.6C.2_1.1.4.1-2 for SUL with inter-band DL CA. The details of the uplink and downlink reference measurement channels (RMC) are specified in Annexes A.2 and A.3. Configuration of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 7.6C.2_1.1.4.1-1: Test configuration table for SUL configuration with Intra-band contiguous CA
	Default Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Mid range for both SUL carrier and Non-SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Highest NRB_agg for downlink bands
For SUL band:
n80: 30 MHz
n81: 20 MHz
n82: 20 MHz
n83: 20 MHz
n84: 20 MHz
n86: 40 MHz
n95: 15 MHz

	Test SCS as specified in Table 5.3.5-1 
	15kHz for SUL carrier and lowest  for Non-SUL carrier

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration
	SUL Configuration

	Test ID
	CC
Mod'n
	PCC RB allocation 
	SCC RB allocation
	N/A
	CC
Mod'n
	PCC RB allocation 

	1
	CP-OFDM QPSK
	NOTE 1
	NOTE 1
	
	DFT-s-OFDM QPSK
	NOTE 2

	NOTE 1:	The specific downlink configuration is defined in Table 7.3A.1.4.1-1. 
NOTE 2:	The specific SUL configuration is defined in Table 7.3C.2.4.1-1a. 
NOTE 3:	In a band where UE supports 4Rx, the test shall be performed only with 4Rx antennas ports connected and 4Rx REFSENS requirement (Table 7.3.2.5-2) is used in the test requirements.



For SUL configuration with inter-band DL CA: No testing need to be performed since the testing has been covered in test case 7.6.2 and 7.6C.2. For band combination CA_nX_SUL_nY-nZ, test the inband blocking of SUL configuration or NR band as listed in table Table 7.6C.2_1.1.4.1-12.
[bookmark: OLE_LINK102][bookmark: OLE_LINK103]Table 7.6C.2_1.1.4.1-2: Test band combinations and configuration
	Band configuration
	Verifying in-band blocking of SUL configurations/ NR band
	Subtest case
	Table with test parameters to select

	CA_n1A_SUL_n78A-n80A
	SUL_n78-n80
	7.6C.2
	Table 7.6C.2.4-1

	
	n1
	7.6.2
	Table 7.6.2.4.1-1

	[bookmark: _Hlk70436830]CA_n1A_SUL_n78A-n84A
	SUL_n78-n84
	7.6C.2
	Table 7.6C.2.4-1

	
	n1
	7.6.2
	Table 7.6.2.4.1-1

	CA_n3A_SUL_n78A-n80A
	SUL_n78-n80
	7.6C.2
	Table 7.6C.2.4-1

	
	n3
	7.6.2
	Table 7.6.2.4.1-1

	CA_n28A_SUL_n41A-n83A
	SUL_n41-n83
	7.6C.2
	Table 7.6C.2.4-1

	
	n28
	7.6.2
	Table 7.6.2.4.1-1

	CA_n28A_SUL_n79A-n83A
	SUL_n79A-n83A
	7.6C.2
	Table 7.6C.2.4-1

	
	n28
	7.6.2
	Table 7.6.2.4.1-1



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.4.10 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3.
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Tables 4.6.1-28 with condition SUL AND (RF OR RRM), 4.6.3-14 with condition SUL_SUL for SUL carrier, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL, additionally the following exception shown in Table7.6C.2_1.1.4.1-3 is considered.
Table 7.6C.2_1.1.4.1-3: PUSCH-Config
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED



7.6C.2_1.1.4.2	Test procedure
For SUL configuration with intra-band contiguous DL CA:
1.	Configure SCC according to Annex C.0, C.1, C.2 for all downlink physical channels.
2.	The SS shall configure SCC as per TS 38.508-1 [5] clause 5.5.1.  Message contents are defined in clause 7.6C.2_1.1.4.1.
3.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [18], clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[19], clause 9.3).
4.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 7.6C.2_1.1.4.1-1 on both SCC and PCC. The SS sends downlink MAC padding bits on the DL RMC.
5.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 7.6C.2_1.1.4.1-1 on SUL. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
6.	Set the parameters of the signal generator for an interfering signal below the aggregated component carriers in Case 1 according to Tables 7.6A.2.1.5.1-1 and 7.6A.2.1.5.1-2 or Tables 7.6A.2.1.5.1-1a and 7.6A.2.1.5.1-2a as appropriate depending on NR band.
7.	Set the downlink signal level on both carriers according to the tTable 7.6A.2.1.5.1-1, 7.6A.2.1.5.1-1a or 7.6A.2.1.5.3-1, 7.6A.2.1.5.3-1a as appropriate. Send uplink power control commands to the UE using 1dB power step size to ensure that the UE output power measured by the test system is within the Uplink power control window, defined as -MU to -(MU + Uplink power control window size) dB of the target power level in table Table 7.6A.2.1.5.1-1, 7.6A.2.1.5.1-1a or 7.6A.2.1.5.3-1, 7.6A.2.1.5.3-1a for at least the duration of the Throughput measurement, where:
-	MU is the test system uplink power measurement uncertainty and is specified in Table F.1.3-1 for the carrier frequency f and the channel bandwidth BW
-	Uplink power control window size = 1dB (UE power step size) + 0.7dB (UE power step tolerance) + (Test system relative power measurement uncertainty), where, the UE power step tolerance is specified in TS 38.101-1 [2], Table 6.3.4.3-1 and is 0.7dB for 1dB power step size, and the Test system relative power measurement uncertainty is specified for test case 6.3.4.3 in Table F.1.2-1.
8.	Measure the average throughput of both carriers for a duration sufficient to achieve statistical significance according to Annex H.2A.
9.	Repeat steps from 6 to 8, using an interfering signal above the wanted signal in Case 1 at step 6.
10.	Repeat steps from 6 to 9, using interfering signals in Case 2 at step 6 and 9. The ranges of case 2 are covered in steps equal to the interferer bandwidth.
12.	Repeat steps from 6 to 10, using interfering signals in Case 3 as applicable at step 6and 9. The ranges of case 3 are covered in steps equal to the interferer bandwidth.
NOTE:	The purpose of the Uplink power control window is to ensure that the actual UE output power is no greater than the target power level, and as close as possible to the target power level. The relationship between the Uplink power control window, the target power level and the corresponding possible actual UE Uplink power window is illustrated in Annex F.4.3.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK92]7.6C.2_1.1.5	Test requirement
Same test requirement specified in 7.6A.2.1.5.1 shall be met for downlink bands for SUL configuration with intra-band contiguous DL CA.
Same test requirement specified in clause 7.6C.2.5 or 7.6.2.5 for each band or band combinations listed in table Table 7.6C.2_1.1.4.1-1 2 shall be met for inband blocking testing for SUL configuration with inter-band DL CA.
<< Unchanged sections omitted >>
7.6C.3_1.1	Out-of-band Blocking for SUL with 2 DL CA
Editor’s Note: No test points defined for Out-of-band Blocking for SULwith inter-band 2 DL CA testing. The testing is covered by 7.6.3 and 7.6C.3
7.6C.3_1.1.1	Test purpose
Same test purpose as in clause 7.6.3.1.
7.6C.3_1.1.2	Test applicability
This test applies to all types of NR UE release 15 and forward that support SUL operating on the SUL bands and intra-band contiguous 2DL CA.
7.6C.3_1.1.3	Minimum conformance requirements
[bookmark: OLE_LINK104][bookmark: OLE_LINK105]For SUL operation with downlink CA, the out-of-band blocking requirement for downlink bands specified in clause 7.6A.3 shall be met. For operation band combination listed in Table 7.6C.3_1.1.3-1, exceptions to the requirement specified in Table 7.6C.3_1.1.3-2 are allowed when the second order intermodulation product of the SUL carrier and the CW interfering signal fully or partially overlaps with the DL carrier.
Table 7.6C.3_1.1.3-1: SUL operating band combination with exceptions allowed
	NR Band combination for SUL

	SUL_n78-n81

	SUL_n78-n82

	SUL_n78-n83

	SUL_n79-n81

	SUL_n79-n83



Table7.6C.3_1.1.3-2: Requirement for out-of-band blocking exceptions
	
Parameter
	Unit
	Level

	PInterferer (CW)
	dBm
	-441

	NOTE 1:	The requirement applies when, where and are the channel bandwidths configured for SUL and DL (victim) bands in MHz, respectively.



For all interferer frequency ranges specified in clause 7.6.3 a maximum of



exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a step size of MHz with NRB the number of resource blocks in the downlink transmission bandwidth configuration, BWChannel the bandwidth of the frequency channel in MHz and n = 1, 2, 3 for SCS = 15, 30, 60 kHz, respectively. For these exceptions, the requirements in clause 7.7 apply.
The normative reference for this requirement is TS 38.101-1 [2] clauses 7.6C.3.
7.6C.3_1.1.4	Test description
7.6C.3_1.1.4.1	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, test channel bandwidths and sub-carrier spacing based on NR CA configurations specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for each CA configuration, are shown in table Table 7.6C.3_1.1.4.1-1 for SUL with intra-band contiguous DL CA or  Table 7.6C.3_1.1.4.1-1 2 for SUL with inter-band DL CA. The details of the uplink and downlink reference measurement channels (RMC) are specified in Annexes A.2 and A.3 respectively. The details of the OCNG patterns used are specified in Annex A.5. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 7.6C.3_1.1.4.1-1: Test configuration table for SUL configuration with Intra-band contiguous CA
	Default Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Mid range for both Non-SUL carrier
One frequency chosen arbitrarily from low or high range for Non-SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Highest NRB_agg for downlink bands
For SUL band:
n80: 30 MHz
n81: 20 MHz
n82: 20 MHz
n83: 20 MHz
n84: 20 MHz
n86: 40 MHz
n95: 15 MHz

	Test SCS as specified in Table 5.3.5-1 
	15kHz

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration
	SUL Configuration

	Test ID
	CC
Mod'n
	PCC RB allocation 
	SCC RB allocation
	N/A
	CC
Mod'n
	PCC RB allocation 

	1
	CP-OFDM QPSK
	NOTE 1
	NOTE 1
	
	DFT-s-OFDM QPSK
	NOTE 2

	NOTE 1:	The specific downlink configuration is defined in Table 7.3A.1.4.1-1.
NOTE 2:	The specific SUL configuration is defined in Table 7.3C.2.4.1-1a.
NOTE 3:	In a band where UE supports 4Rx, the test shall be performed only with 4Rx antennas ports connected and 4Rx REFSENS requirement (Table 7.3.2.5-2) is used in the test requirements.



For SUL configuration with inter-band DL CA: No testing need to be performed since the testing has been covered in test case 7.6.3 and 7.6C.3. For band combination CA_nX_SUL_nY-nZ, test the out-of-band blocking of SUL configuration or NR band as listed in table Table 7.6C.3_1.1.4.1-12.
Table 7.6C.3_1.1.4.1-12: Test band combinations and configuration
	Band configuration
	Verifying out-of-band blocking of SUL configurations/ NR band
	Subtest case
	Table with test parameters to select

	CA_n1A_SUL_n78A-n80A
	SUL_n78-n80
	7.6C.3
	Table 7.6C.3.4-1

	
	n1
	7.6.3
	Table 7.6.3.4.1-1

	CA_n1A_SUL_n78A-n84A
	SUL_n78-n84
	7.6C.3
	Table 7.6C.3.4-1

	
	n1
	7.6.3
	Table 7.6.3.4.1-1

	CA_n3A_SUL_n78A-n80A
	SUL_n78-n80
	7.6C.3
	Table 7.6C.3.4-1

	
	n3
	7.6.3
	Table 7.6.3.4.1-1

	CA_n28A_SUL_n41A-n83A
	SUL_n41-n83
	7.6C.3
	Table 7.6C.3.4-1

	
	n28
	7.6.3
	Table 7.6.3.4.1-1

	CA_n28A_SUL_n79A-n83A
	SUL_n79A-n83A
	7.6C.3
	Table 7.6C.3.4-1

	
	n28
	7.6.3
	Table 7.6.3.4.1-1



-	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.4.10 for TE diagram and section A.3.2 for UE diagram.
-	The parameter setting for the cell are set up according to the TS 38.508-1 [5] subclause 4.4.3.
-	Downlink signals are initially setup according to Annex C.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 with consideration of supplementary uplink physical channels.
Message contents in initial conditions are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Tables 4.6.1-28 with condition SUL AND (RF OR RRM), 4.6.3-14 with condition SUL_SUL for SUL carrier, and Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL, additionally the following exception shown in Table7.6C.3_1.1.4.1-3 is considered.
Table 7.6C.3_1.1.4.1-3: PUSCH-Config
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED



7.6C.3_1.1.4.2	Test procedure
For SUL configuration with intra-band contiguous DL CA:
1.	Configure SCC according to Annex C.0, C.1, C.2 for all downlink physical channels.
2.	The SS shall configure SCC as per TS 38.508-1 [5] clause 5.5.1.  Message contents are defined in clause 7.6A.3.1.4.3.
3.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [18], clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[19], clause 9.3). 
4.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 7.6C.3_1.1.4.1-1 on both PCC and SCC. The SS sends downlink MAC padding bits on the DL RMC.
5.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 7.6C.3_1.1.4.1-1 on SUL. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.

6.	Set the parameters of the CW signal generator for an interfering signal below the CA Band for intra-band CA, or below the SCC’s operating band for inter-band CA according to table Table 7.6A.3.1.5.1-2, 7.6A.3.1.5.3-2 or 7.6A.3.1.5.3-4. The frequency step size is  MHz.
If CW interferer falls in a gap between FDL_High(j) and FDL_Low(j+1) where the corresponding OOB ranges 1 and 2 overlap, then the lower level interferer limit of the overlapping OOB ranges applies.
7.	Set the downlink signal level according to the table Table 7.6A.3.1.5.1-1, 7.6A.3.1.5.3-1 or 7.6A.3.1.5.3-3 for both carriers. Send uplink power control commands to the UE using 1dB power step size to ensure that the UE output power measured by the test system is within the Uplink power control window, defined as -MU to -(MU + Uplink power control window size) dB of the target power level in Table 7.6A.3.1.5.1-1, 7.6A.3.1.5.3-1 or 7.6A.3.1.5.3-3 for at least the duration of the Throughput measurement, where:
-	MU is the test system uplink power measurement uncertainty and is specified in Table F.1.3-1 for the carrier frequency f and the channel bandwidth BW
-	Uplink power control window size = 1dB (UE power step size) + 0.7dB (UE power step tolerance) + (Test system relative power measurement uncertainty), where, the UE power step tolerance is specified in TS 38.101-1 [2], Table 6.3.4.3-1 and is 0.7dB for 1dB power step size, and the Test system relative power measurement uncertainty is specified for test case 6.3.4.3 in Table F.1.2-1.
8.	Measure the average throughput of both carriers for a duration sufficient to achieve statistical significance according to Annex H.2A for intra-band CA.
9.	Record the frequencies for which the throughput doesn't meet the requirements.
10.	Repeat steps from 6 to 9, using an interfering signal above the CA Band for intra-band CA at step 6.
NOTE:	The purpose of the Uplink power control window is to ensure that the actual UE output power is no greater than the target power level, and as close as possible to the target power level. The relationship between the Uplink power control window, the target power level and the corresponding possible actual UE Uplink power window is illustrated in Annex F.4.3.
7.6C.3_1.1.5	Test requirement
[bookmark: OLE_LINK115][bookmark: OLE_LINK116]Same test requirement specified in 7.6A.3.1.5.1 shall be met for downlink bands for SUL configuration with intra-band contiguous DL CA with following exception:
Table 7.6C.3_1.1.5-1: SUL operating band combination with exceptions allowed
	NR Band combination for SUL

	SUL_n78-n81

	SUL_n78-n82

	SUL_n78-n83

	SUL_n79-n81

	SUL_n79-n83



Table 7.6C.3_1.1.5-2: Requirement for out-of-band blocking exceptions
	
Parameter
	Unit
	Level

	PInterferer (CW)
	dBm
	-441

	NOTE 1:	The requirement applies when, where and are the channel bandwidths configured for SUL and DL (victim) bands in MHz, respectively.



Same test requirement specified in clause 7.6C.3.5 or 7.6.3.5 for each band or band combinations listed in table Table 7.6C.3_1.1.4.1-1 2 shall be met for out-of-band blocking testing for SUL configuration with inter-band 2DL CA.
<< End of changes >>
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