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<Start of change>
6.2.2.1.2.3	2Rx FDD FR1 Wideband CQI reporting with inter-cell intereference
Editor's Note: This test case is incomplete in following aspects:
-	TE connection diagram is TBD.-	MU/TT analysis pending.
6.2.2.1.2.3.1	Test purpose
Verify that the UE is tracking the channel variations and selecting the largest transport format possible based on inter-cell interference mitigation receiver.
6.2.2.1.2.3.2	Test applicability
This test applies to all types of NR UEs and E-UTRAN UEs supporting EN-DC for release 15 and release 16 supporting MMSE-IRC processing for scenarios with inter-cell and intra-cell inter-user interference.
This test applies to all types of release 17 and forward NR UEs and E-UTRAN UEs supporting EN-DC.
6.2.2.1.2.3.3	Minimum conformance requirements
For the parameters specified in Table 6.2.2.1.2.3.3-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified by the following,
a)	the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index subject to an interference source with specified INR and that obtained when transmitting the transport format indicated by each reported wideband CQI index subject to a white Gaussian noise source shall be ≥ where is specified in Table 6.2.2.1.2.3.3-2;
b)	when transmitting the transport format indicated by each reported wideband CQI index subject to an interference source with specified INR, the average BLER for the indicated transport formats shall be greater than or equal to 0.02.
Table 6.2.2.1.2.3.3-1: Wideband CQI reporting test with inter-cell interference
	Parameter
	Unit
	Test1

	
	
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10
	10

	Duplex Mode
	
	FDD
	FDD

	Subcarrier spacing
	kHz
	15
	15

	SINR
	dB
	-2
	-

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	4
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,4
	Row 5,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9
	9

	
	CSI-RS
periodicity and offset
	slot
	5/1
	Same as serving cell

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	2
	1

	
	CDM Type
	
	FD-CDM2
	noCDM

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 3(6, -)
	Row 2(6, -)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1
	Same as serving cell

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic
	Periodic

	
	CSI-IM RE pattern
	
	0
	0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4, 9)
	(6, 9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	5/1
	Same as serving cell

	ReportConfigType
	
	Periodic
	Not configured

	CQI-table
	
	Table 2
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI
	Not configured

	timeRestrictionForChannelMeasurements
	
	Not configured
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured
	Not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband

	Sub-band Size
	RB
	8
	-

	Csi-ReportingBand
	
	1111111
	Not configured

	CSI-Report periodicity and offset
	slot
	5/0
	Not configured

	aperiodicTriggeringOffset
	
	Not configured
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured
	Not configured

	
	CodebookSubsetRestriction
	
	000001
	Not configured

	
	RI Restriction
	
	N/A
	Not configured

	Physical channel for CSI report
	
	PUCCH
	Not configured

	CQI/RI/PMI delay 
	ms
	8
	Not configured

	Maximum number of HARQ transmission
	
	1
	Not configured

	Measurement channel
	
	As specified in Table A.4-2, TBS.2-1
	-

	INR (Note 6)
	dB
	N/A
	10.04

	Propagation condition
	
	TDLA30-5
	AWGN

	Antenna configuration
	
	2×2
	1×2

	Correlation configuration 
	
	ULA Low
	N/A

	
Note 1:	The respective received power spectral density of each interfering cell relative to  is defined by its associated INR value as specified in clause B.6.1.
Note 2:	Two cells are considered in which Cell 1 is the serving cell and Cell 2 is the interfering cell. Interfering cell is fully loaded.
Note 3: 	Both cells are time-synchronous.
Note 4:	Static channel is used for the interference model. In case for white Gaussian noise model Cell 2 is not present.

Note 5:	SINR corresponds to  of Cell 1 as defined in clause 4.4.5.
Note 6:	INR is defined in clause B.6.1.



Table 6.2.2.1.2.3.3-2: Minimum requirements
	Parameters
	Test 1

	 
	1.9



The normative reference for this requirement is TS 38.101-4 [5] clause 6.2.2.1.2.3.
6.2.2.1.2.3.4	Test description
6.2.2.1.2.3.4.1	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.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1 [8].
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 5.2.2.
For EN-DC within FR1 operation, setup the LTE link according to Annex D
1.	Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure TBD A.3.1.7.6 for TE diagram and section A.3.2.3 for UE diagram.
2.	The parameter settings for the serving cell (Cell 1) and interfering cell (Cell 2) are set up according to Table 6.1.2-1 and Table 6.2.2.1.2.3.3-1 as appropriate. 
3.	Downlink signals for NR serving cell are initially set up according to Annexes C.0, C.1, C.2 and uplink signals according to Annexes G.0, G.1, G.2, G.3.1 of TS 38.521-1 [7].
4.	Propagation conditions are set according to Annex B.1.
5.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with Connected without release On, Test Mode On or EN-DC, DC bearer MCG and SCG, Connected without release On, Test Mode On, for NSA according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 5.2.2.1.15_1.3.3.
6.2.2.1.2.3.4.2	Test procedure

1.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to the wideband CQI value reported from UE. The SS sends downlink MAC padding bits on the DL RMC. For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. Continue to gather data, record the BLER (NACK / ACK + NACK) and measure the average throughput according to Annex G.3.3 and G.3.4. Declare the throughput as .
2.	Deactivate i.e., stop transmitting anything from Cell 2 and set the Cell 1 parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 6.2.2.1.2.3.3-1 as appropriate.

3.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to the wideband CQI value reported from UE. The SS sends downlink MAC padding bits on the DL RMC. For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. Continue to gather data, measure the average throughput according to Annex G.3.3 and G.3.4. Declare the throughput as .


4.	If the ratio ( /) ≥  specified in Table 6.2.2.1.2.3.3-2 and the BLER (NACK / ACK + NACK) calculated in step 2 is greater or equal to 0.02, then pass the UE for this test. Otherwise fail the UE.
6.2.2.1.2.3.4.3	Message contents
Message contents are according to TS 38.508-1 [6] clauses 5.4.2.
6.2.2.1.2.3.5	Test requirement
The Cell1 SINR and Cell2 INR value is updated in Table 6.2.2.1.2.3.5-1 accodring to the test tolerance in F.1.3.3.
Table 6.2.2.1.2.3.5-1: Test Parameters for FDD FR1 Wideband CQI reporting with inter-cell intereference
	Parameter
	Unit
	Test1

	
	
	Cell 1
	Cell 2

	SINR
	dB
	-1.97
	-

	INR (Note 6)
	dB
	N/A
	10.34

	
Note 5:	SINR corresponds to  of Cell 1 as defined in clause 4.4.5.
Note 6:	INR is defined in clause B.6.1.



Table 6.2.2.1.2.3.5-2: Test requirements
	Parameters
	Test 1

	 
	1.89


The pass fail decision is as specified in the test procedure in clause 6.2.2.1.2.3.4.2.
The test tolerance for this test is FFS.
<Unchanged parts skipped>

6.2.3.1.2.3	4Rx FDD FR1 Wideband CQI reporting with inter-cell interference
Editor's Note: This test case is incomplete in following aspects:
-	TE connection diagram is TBD.
-	MU/TT analysis pending.
6.2.3.1.2.3.1	Test purpose
Verify that the UE is tracking the channel variations and selecting the largest transport format possible based on inter-cell interference mitigation receiver.
6.2.3.1.2.3.2	Test applicability
This test applies to all types of NR UEs and E-UTRAN UEs supporting EN-DC for release 15 and release 16 supporting MMSE-IRC processing for scenarios with inter-cell and intra-cell inter-user interference.
This test applies to all types of release 17 and forward NR UEs and E-UTRAN UEs supporting EN-DC.
6.2.3.1.2.3.3	Minimum conformance requirements
For the parameters specified in Table 6.2.3.1.2.3.3-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified by the following,
a)	the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index subject to an interference source with specified INR and that obtained when transmitting the transport format indicated by each reported wideband CQI index subject to a white Gaussian noise source shall be ≥ where is specified in Table 6.2.3.1.2.3.3-2;
b)	when transmitting the transport format indicated by each reported wideband CQI index subject to an interference source with specified INR, the average BLER for the indicated transport formats shall be greater than or equal to 0.02.
Table 6.2.3.1.2.3.3-1 Wideband CQI reporting test with inter-cell interference
	Parameter
	Unit
	Test1

	
	
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10
	10

	Duplex Mode
	
	FDD
	FDD

	Subcarrier spacing
	kHz
	15
	15

	SINR
	dB
	-2
	-

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	4
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,4
	Row 5,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9
	9

	
	CSI-RS
periodicity and offset
	slot
	5/1
	Same as serving cell

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	2
	1

	
	CDM Type
	
	FD-CDM2
	noCDM

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 3(6, -)
	Row 2(6, -)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	5/1
	Same as serving cell

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic
	Periodic

	
	CSI-IM RE pattern
	
	0
	0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4, 9)
	(6, 9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	5/1
	Same as serving cell

	ReportConfigType
	
	Periodic
	Not configured

	CQI-table
	
	Table 2
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI
	Not configured

	timeRestrictionForChannelMeasurements
	
	Not configured
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured
	Not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband

	Sub-band Size
	RB
	8
	-

	Csi-ReportingBand
	
	1111111
	Not configured

	CSI-Report periodicity and offset
	slot
	5/0
	Not configured

	aperiodicTriggeringOffset
	
	Not configured
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured
	Not configured

	
	CodebookSubsetRestriction
	
	000001
	Not configured

	
	RI Restriction
	
	N/A
	Not configured

	Physical channel for CSI report
	
	PUCCH
	Not configured

	CQI/RI/PMI delay 
	ms
	8
	Not configured

	Maximum number of HARQ transmission
	
	1
	Not configured

	Measurement channel
	
	As specified in Table A.4-2, TBS.2-1
	-

	INR (Note 6)
	dB
	N/A
	10.04

	Propagation condition
	
	TDLA30-5
	AWGN

	Antenna configuration
	
	2×4
	1×4

	Correlation configuration 
	
	ULA Low
	N/A

	
Note 1:	The respective received power spectral density of each interfering cell relative to  is defined by its associated INR value as specified in clause B.6.1.
Note 2:	Two cells are considered in which Cell 1 is the serving cell and Cell 2 is the interfering cell. Interfering cell is fully loaded.
Note 3: 	Both cells are time synchronous.
Note 4:	Static channel is used for the interference model. In case for white Gaussian noise model Cell 2 is not present.

Note 5:	SINR corresponds to  of Cell 1 as defined in clause 4.4.5.
Note 6:	INR is defined in clause B.6.1.



Table 6.2.3.1.2.3.3-2: Minimum requirements
	Parameters
	Test 1

	 
	2.0



The normative reference for this requirement is TS 38.101-4 [5] clause 6.2.3.1.2.3.
6.2.3.1.2.3.4	Test description
6.2.3.1.2.3.4.1	Initial conditions
Same initial conditions as specified in clause 6.2.2.1.2.3.4.1 with the following exceptions:
1.	Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure A.3.1.7.6 TBD for TE diagram and section A.3.2.5 for UE diagram.
Instead of Table 6.2.2.1.2.3.3-1 use Table 6.2.3.1.2.3.3-1.
6.2.3.1.2.3.4.2	Test procedure
Same test procedure as specified in clause 6.2.2.1.2.3.4.2 with the following exceptions:
Instead of Table 6.2.2.1.2.3.3-1  use Table 6.2.3.1.2.3.3-1.
Instead of Table 6.2.2.1.2.3.3-2  use Table 6.2.3.1.2.3.3-2.
6.2.3.1.2.3.4.3	Message contents
Same test procedure as specified in clause 6.2.2.1.2.3.4.3
6.2.3.1.2.3.5	Test requirement
The Cell1 SINR and Cell2 INR value is updated in Table 6.2.3.1.2.3.5-1 accodring to the test tolerance in F.1.3.3.
Table 6.2.3.1.2.3.5-1: Test Parameters for FDD FR1 Wideband CQI reporting with inter-cell intereference
	Parameter
	Unit
	Test1

	
	
	Cell 1
	Cell 2

	SINR
	dB
	-1.97
	-

	INR (Note 6)
	dB
	N/A
	10.34

	
Note 5:	SINR corresponds to  of Cell 1 as defined in clause 4.4.5.
Note 6:	INR is defined in clause B.6.1.



Table 6.2.3.1.2.3.5-2: Test requirements
	Parameters
	Test 1

	 
	1.99


The pass fail decision is as specified in the test procedure in clause 6.2.3.1.2.3.4.2.
The test tolerance for this test is FFS.<End of change>
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