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<<Start of Change>>
9.6.1.1_A.2
FDD CQI Reporting under AWGN conditions – PUCCH 1-0 for CA (3DL CA)

9.6.1.1_A.2.1
Test purpose

To verify that the UE reports different CQI indices for Pcell and Scells if each cell experiences a different SNR.

9.6.1.1_A.2.2
Test applicability

This test case applies to all types of E-UTRA FDD release 10 and forward UE of category 5 or higher that support 3DL Intra-band contiguous CA or 3DL Inter-band CA, or 3DL with Intra-band contiguous and Inter-band CA.

This test case also applies to all types of E-UTRA FDD release 11 and forward UE of category 5 or higher that support 3DL with Intra-band non-contiguous and Inter-band CA, or 3DL with Intra-band non-contiguous and Intra-band contiguous CA.
9.6.1.1_A.2.3
Minimum conformance requirements

The following requirements apply to UE Category ≥5. For the parameters specified in Table 9.6.1.1_A.2.3-1 and Table 9.6.1.1_A.2.3-2, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2 on each cell, the difference between the wideband CQI indices of Pcell and Scell1 reported, and the difference between the wideband CQI indices of SCell1 and SCell2 reported shall be such that

wideband CQIPcell – wideband CQIScell1 ≥ 2

wideband CQISCell1 – wideband CQISCell2 ≥ 2
for more than 90% of the time.

Table 9.6.1.1_A.2.3-1: Parameters for PUCCH 1-0 static test on multiple cells (FDD, 3 DL CA)

	Parameter
	Unit
	Pcell
	Scell1
	Scell2

	PDSCH transmission mode
	
	1

	Downlink power allocation
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	dB
	0
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	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR
	dB
	12
	6
	0
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	dB[mW/15kHz] 
	-86
	-92
	-98
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	dB[mW/15kHz]
	-98
	-98
	-98

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 20

	cqi-pmi-ConfigurationIndex
	
	21
	26 [shift of 5 ms relative to Pcell]
	31 [shift of 10 ms relative to Pcell]

	Note 1:
3 symbols are allocated to PDCCH. No PDSCH for user data is scheduled for the UE with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.


Table 9.6.1.1_A.2.3-2: PUCCH 1-0 static test (FDD, 3DL CA)

	Test number
	Bandwidth combination (MHz)

	1
	3x20

	2
	20+20+15

	3
	20+20+10

	4
	20+15+15

	5
	20+15+10

	6
	20+10+10

	7
	15+15+10

	8
	20+10+5

	9
	20+15+5

	10
	10+10+5

	Note 1:
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 9.1.1.2.


The normative reference for this requirement is TS 36.101 [2] clause 9.6.1.1.

9.6.1.1_A.2.4
Test description

9.6.1.1_A.2.4.1
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.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Maximum Wgap for Intra-band non-contiguous CA, otherwise Mid Range, as defined in TS 36.508 [7] clause 4.3.1.

Channel Bandwidths to be tested: Select one according to Table 9.6.1.1_A.2.4.1-1.

CA Capability to be tested: Select one according to Table 9.6.1.1_A.2.4.1-1.

Table 9.6.1.1_A.2.4.1-1: Test point selection for PUCCH 1-0 static test
	CA Applicability
	Bandwidth combination

	
	3x20
	20+20+15
	20+20+10
	20+15+15
	20+15+10
	20+10+10
	15+15+10
	20+10+5
	20+15+5
	10+10+5

	Intra-band contiguous (CA_C)
	Test 1
	Test 2
	Test 3
	Test4
	Test5
	Test6
	Test7
	Test8
	Test9
	Test10

	Inter-band (CA_A_2)
	Test 1
	Test 2
	Test 3
	Test4
	Test5
	Test6
	Test7
	Test8
	Test9
	Test10

	Inter-band (CA_A_3) 
	Test 1
	Test 2
	Test 3
	Test4
	Test5
	Test6
	Test7
	Test8
	Test9
	Test10

	Intra-band non-contiguous (CA_N)
	Test 1
	Test 2
	Test 3
	Test4
	Test5
	Test6
	Test7
	Test8
	Test9
	Test10

	Note 1:
Only one test point is tested.
Select the largest aggregated CA bandwidth combination supported by the UE among the UE supported CA capabilities.


1.
Connect the SS and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.59 without faders.

2.
The parameter settings for the cell are set up according to Table 9.6.1.1_A.2.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.
4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.6.1.1_A.2.4.3.

9.6.1.1_A.2.4.2
Test procedure

1.
Configure SCCs according to Annex C.0, C.1 and Annex C.3.2 for all downlink physical channels.
2.
The SS shall configure SCCs as per TS 36.508 [7] clause 5.2A.4. Message contents for RadioResourceConfigDedicatedSCell-r10-DEFAULT are defined Table 9.6.1.1_A.2.4.3-4, PhysicalConfigDedicatedSCell-r10-DEFAULT is defined in Table 9.6.1.1_A.2.4.3-5, CQI-ReportConfigSCell-r10-DEFAULT is defined in Table 9.6.1.1_A.2.4.3-6, CQI-ReportPeriodic-r10-DEFAULT is defined in Table 9.6.1.1_A.2.4.3-7.
3.
SS activates SCCs by sending the activation MAC-CE (Refer TS 36.321 [13], clauses 5.13, 6.1.3.8). Wait for at least 2 seconds (Refer TS 36.133, clauses 8.3.3.2).
4.
Set the parameters of bandwidth, reference channel, propagation condition, antenna configuration and the SNR according to Table 9.6.1.1_A.2.3-1 as appropriate.

5.
The SS shall start gathering CQI reports. No PDSCH for user data is scheduled for the UE. 
6. 
Continue gathering CQI reports until 2000 wideband CQI reports have been gathered for each P-Cell and S-Cells. For each CSI report calculate the respective difference CQIP-S1 = wideband CQIPcell – wideband CQIScell1 and the respective difference CQIS1-S2 = wideband CQIScell1 – wideband CQIScell2.

7.
If more than 1800 values of CQIP-S1 are ≥ 2 and more than 1800 values of CQI S1-S2 are ≥ 2, pass the UE. Otherwise fail the UE.

9.6.1.1_A.2.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.6.1.1_A.2.4.3-1: RadioResourceConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  physicalConfigDedicated
	PhysicalConfigDedicated- DEFAULT
	
	RBC

	}
	
	
	


Table 9.6.1.1_A.2.4.3-2: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig- DEFAULT
	
	RBC

	}
	
	
	


Table 9.6.1.1_A.2.4.3-3: CQI-ReportPeriodic-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	setup
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	21
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	widebandCQI
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	NULL
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.6.1.1_A.2.4.3-4: RadioResourceConfigDedicatedSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicatedSCell-r10 ::= SEQUENCE {
	
	
	

	  physicalConfigDedicatedSCell-r10
	PhysicalConfigDedicatedSCell-r10-DEFAULT
	
	

	}
	
	
	


Table 9.6.1.1_A.2.4.3-5: PhysicalConfigDedicatedSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicatedSCell-r10-DEFAULT ::= SEQUENCE {
	
	
	

	  ul-Configuration-r10
	
	
	

	  ul-Configuration-r10 SEQUENCE {
	
	
	

	    cqi-ReportConfigSCell-r10
	CQI-ReportConfigSCell-r10-DEFAULT
	
	

	  }
	
	
	

	}
	
	
	


Table 9.6.1.1_A.2.4.3-6: CQI-ReportConfigSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfigSCell-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic-r10
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset-r10
	0
	
	

	  cqi-ReportPeriodicSCell-r10
	
	
	

	
	CQI-ReportPeriodic-r10-DEFAULT
	
	CQI_PERIODIC

	  pmi-RI-Report-r10
	Not present
	
	

	}
	
	
	


Table 9.6.1.1_A.2.4.3-7: CQI-ReportPeriodic-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportPeriodic-r10 ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    cqi-PUCCH-ResourceIndex-r10
	0
	
	

	    cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	    cqi-pmi-ConfigIndex
	26
	
	Scell1

	
	31
	
	Scell2

	    cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	      widebandCQI-r10 SEQUENCE {
	
	
	

	        csi-ReportMode-r10
	Not present
	
	

	    }
	
	
	

	    ri-ConfigIndex
	NULL
	
	

	    simultaneousAckNackAndCQI
	FALSE
	
	

	    cqi-Mask-r9
	Not present
	
	

	    csi-ConfigIndex-r10
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.6.1.1_A.2.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.6.1.1_A.2.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.
9.6.1.1_A.3
FDD CQI Reporting under AWGN conditions – PUCCH 1-0 for CA (4DL CA)
9.6.1.1_A.3.1
Test purpose

To verify that the UE reports different CQI indices for Pcell and Scells if each cell experiences a different SNR.

9.6.1.1_A.3.2
Test applicability

This test case applies to all types of E-UTRA FDD release 11 and forward UE of category 8 or higher that support 4DL Intra-band contiguous CA or 4DL Inter-band CA, or 4DL with Intra-band contiguous and Inter-band CA.

This test case also applies to all types of E-UTRA FDD release 11 and forward UE of category 8 or higher that support 4DL with Intra-band non-contiguous and Inter-band CA, or 4DL with Intra-band non-contiguous and Intra-band contiguous CA.
9.6.1.1_A.3.3
Minimum conformance requirements

The following requirements for 4DL CA apply to UE Category ≥8. For CA with 4 DL CC, for the parameters specified in Table 9.6.1.1_A.3.3-1 and Table 9.6.1.1_A.3.3-2, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2 on each cell, the difference between the wideband CQI indices of PCell and SCell1 reported, and the difference between the wideband CQI indices of SCell 1 and SCell2, and SCell 1 and SCell 3 reported shall be such that

wideband CQIPCell – wideband CQISCell1 ≥ 2
wideband CQISCell1 – wideband CQISCell2 ≥ 2

wideband CQISCell1 – wideband CQISCell3 ≥ 2
for more than 90% of the time.

Table 9.6.1.1_A.3.3-1: Parameters for PUCCH 1-0 static test on multiple cells (FDD, 3 and 4 DL CA)

	Parameter
	Unit
	Pcell
	Scell1
	Scell2, 3

	PDSCH transmission mode
	
	1

	Downlink power allocation
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	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR
	dB
	12
	6
	0
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	dB[mW/15kHz] 
	-86
	-92
	-98
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	dB[mW/15kHz]
	-98
	-98
	-98

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 20

	cqi-pmi-ConfigurationIndex
	
	21
	26 (shift of 5 ms relative to Pcell)
	31 for Scell2 (shift of 10 ms relative to Pcell) , 36 for Scell3 (shift of 15ms relative to Pcell)

	Note 1:
3 symbols are allocated to PDCCH. No PDSCH for user data is scheduled for the UE with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.


Table 9.6.1.1_A.3.3-2: PUCCH 1-0 static test (FDD, 4DL CA)

	Test number
	Bandwidth combination (MHz)

	1
	4x20

	2
	20+20+20+10

	3
	20+20+10+10

	4
	20+10+10+5

	Note 1:
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 9.1.1.2. The test coverage for different number of component carriers is defined in 9.1.1.3.

Note 2:
If more than one cell can be configured as PCell, choose one with the smallest bandwidth as PCell. If all the cells which can be configured as PCell have the same bandwidth, randomly choose one as PCell. Randomly associate the other cells to SCell 1, SCell 2 and SCell3.


The normative reference for this requirement is TS 36.101 [2] clause 9.6.1.1.

9.6.1.1_A.3.4
Test description

9.6.1.1_A.3.4.1
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.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Maximum Wgap for Intra-band non-contiguous CA, otherwise Mid Range, as defined in TS 36.508 [7] clause 4.3.1.

Channel Bandwidths to be tested: Select one according to Table 9.6.1.1_A.3.4.1-1.

CA Capability to be tested: Select one according to Table 9.6.1.1_A.3.4.1-1.

Table 9.6.1.1_A.3.4.1-1: Test point selection for PUCCH 1-0 static test

	CA Applicability
	
Bandwidth combination


	
	4x20
	20+20+20+10
	20+20+10+10
	20+10+10+5

	Intra-band contiguous (CA_C)
	Test 1
	Test 2
	Test 3
	Test 4

	Inter-band (CA_A_2)
	Test 1
	Test 2
	Test 3
	Test 4

	Inter-band (CA_A_3) 
	Test 1
	Test 2
	Test 3
	Test 4

	Intra-band non-contiguous (CA_N)
	Test 1
	Test 2
	Test 3
	Test 4

	Note 1:
Only one test point is tested.
Select the largest aggregated CA bandwidth combination supported by the UE among the UE supported CA capabilities.


1.
Connect the SS and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.59 without faders.

2.
The parameter settings for the cell are set up according to Table 9.6.1.1_A.3.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.
4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.6.1.1_A.3.4.3.
<<End of Change>>
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