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[bookmark: _Toc115267825][bookmark: _Toc114565775][bookmark: _Toc115267865]5.2.2.1.18	Minimum requirements for PDSCH CRS interference mitigation under NR-LTE coexistence scenario
The performance requirements are specified in Table 5.2.2.1.18-4, with the addition of test parameters in Table 5.2.2.1.18-2 for the serving cell and Table 5.2.2.1.18-3 for the LTE interference cells and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.2.1.18-1.
Table 5.2.2.1.18-1: Tests purpose
	Purpose
	Test index

	Verify PDSCH CRS interference mitigation performance under 2 receive antenna conditions with CRS rate matching configured for the serving cell. 
	1-1



Table 5.2.2.1.18-2: Test parameters for the serving cell
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	NR UL transmission with a 7.5 kHz shift to the LTE raster 
	
	true

	PDCCH configuration
	Symbols with PDCCH
	
	Symbol# 2

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	3

	
	Length (L)
	
	9

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2 

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Position of the first DM-RS for downlink
	
	3

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CRS for rate matching (Note 1)
	LTE carrier centre subcarrier location
	
	Same as NR carrier centre subcarrier location

	
	LTE carrier BW
	MHz
	10

	
	Number of antenna ports
	
	2

	
	v-shift
	
	0

	Number of HARQ Processes
	
	4

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2

	Note 1:	No MBSFN is configured on LTE carrier.
Note 2:	Network-based CRS interference mitigation is disabled on LTE carrier.



Table 5.2.2.1.18-3: Test parameters for the LTE interference cells
	Parameter
	Unit
	Cell 1
	Cell 2

	Propagation conditions and MIMO configuration (Note 1)
	
	TDLA30-10 ULA Low
	TDLA30-10 ULA Low

	INR (Note 2)
	dB
	10.45
	4.6

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1

	Carrier centre subcarrier location
	
	Same as the serving carrier centre subcarrier location
	Same as the serving carrier centre subcarrier location

	BWChannel
	MHz
	10
	10

	Cyclic Prefix
	
	Normal
	Normal

	Physical cell ID
	
	1
	2

	Number of control OFDM symbols
	
	2
	2

	PDSCH transmission mode
	
	4
	4

	Interference model
	
	As specified in clause B.7x
	As specified in clause B.7x

	Probability of occurrence of PDSCH data
	%
	20
	20

	Probability of occurrence of transmission rank
	Rank 1
	%
	80
	80

	
	Rank 2
	%
	20
	20

	Downlink power allocation
	

	dB
	-3
	-3

	
	

	dB
	-3
	-3

	
	
	dB
	0
	0

	Precoding granularity
	PRB
	6
	6

	Time offset to the serving cell
	us
	3
	-1

	Frequency offset to the serving cell
	Hz
	300
	-100

	MBSFN
	
	Not configured
	Not configured

	Network-based CRS interference mitigation
	
	Disabled
	Disabled

	Note 1:	The channel for the LTE interference cells and the serving cell are independent.
Note 2:	Defined in B.6.1.



Table 5.2.2.1.18-4: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition 
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of
maximum
throughput
(%)
	SNR (dB)

	1-1
	R.PDSCH.1-7.3 FDD
	10 / 15
	16QAM, 0.48
	TDLA30-10 
	2x2, ULA Low 
	70
	[11.9]



[bookmark: _Toc114565737][bookmark: _Toc115267826]5.2.2.1.19	Minimum requirements for PDSCH with inter cell CRS interference
The performance requirements are specified in Table 5.2.2.1.19-4 and Table 5.2.2.1.19-56, with the addition of test parameters in Table 5.2.2.1.19-2 and 5.2.2.1.19-3 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.2.1.19-1.

Table 5.2.2.1.19-1: Tests purpose
	Purpose
	Test index

	Verify PDSCH performance under 2 receive antenna conditions when PDSCH is interfered by inter cell CRS signal

	1-1 and 2-1



Table 5.2.2.1.19-2: Tests parameter for serving cell PDSCH
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2


	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	4

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2



Table 5.2.2.1.19-3: Tests parameter for interference cells
	Parameter
	Unit
	Cell 1
	Cell 2

	Duplex mode
	
	FDD
	FDD

	INR
	dB
	10.45
	4.6

	LTE Bandwidth (Note 5)
	MHz
	20
	20

	Carrier centre subcarrier location (Note 6)
	
	Same as the NR serving carrier centre subcarrier location
	Same as the NR serving carrier centre subcarrier location

	Cyclic Prefix
	
	Normal
	Normal

	Physical cell ID
	
	1
	2

	CRS pattern
	Number of antenna ports
	
	4
	4

	
	v-shift
	
	1
	2

	Downlink power allocation
	

	dB
	-6
	-6

	
	

	dB
	-6
	-6

	
	
	dB
	0
	0

	PDSCH transmission mode
	
	TM4
	TM4

	PDSCH loading level
	%
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-1.
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-1.

	Transmission rank
	%
	80% and 20% probability for rank 1 and rank 2 respectively
	80% and 20% probability for rank 1 and rank 2 respectively

	Interference model
	
	As specified in clause B.x
	As specified in clause B.x

	Time offset to the serving cell
	us
	3
	-1

	Frequency offset to the serving cell
	Hz
	300
	-100

	Propagation conditions and MIMO configuration (Note 11)
	
	TDLA30-10 ULA Low
	TDLA30-10 ULA Low

	Precoding granularity
	PRB
	8
	8

	Note 1:	The channel for the LTE interference cells and the serving cell are independent.
Note 2: 	No MBSFN is configured on LTE carrier.
Note 3:	Network-based CRS interference mitigation is disabled on LTE carrier.
Note 4:	The start of transmission of LTE frame is delayed by 2 LTE subframes with respect to the start of transmission of NR frame
Note 5: 	This parameter is informed to UE via network assistance signalling for Test 1-1 in Table 5.2.2.1.19-4.
Note 6: 	Single entry is included in IE LTE-NeighCellsCRS-AssistInfoList-r17 that applies for both cells for cases with network signalling assistance



The requirements for UE capable of performing CRS-IM with the assistance of network signaling on LTE channel bandwidth are specified in Table 5.2.2.1.19-4.
Table 5.2.2.1.19-4: Minimum performance for Rank 1 with the assistance of network signaling on LTE channel bandwidth
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation
condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.1-1817.1 FDD 
	10 / 15
	16QAM, 0.48
	TDLA30-10 
	4x2, ULA Low
	70
	[11.9]



The requirements for UE capable of performing CRS-IM without the assistance of network signaling on LTE channel bandwidth are specified in Table 5.2.2.1.19-6 with following test procedure:
The network configures an inter-RAT LTE measurement object of the interfering cells to the tested UE. Inter-RAT measurement is configured at the beginning of the test and applied throughout the test with gap pattern configurations in Table 5.2.2.1.19-5. PDSCH is not scheduled and throughput is not counted during 4.64s after the beginning of test.  PDSCH is not scheduled in the measurement gaps. 
Table 5.2.2.1.19-5: Measurement Gap configurations 
	Parameter
	Unit
	Value

	Measurement Gap Length 
	ms
	6

	Measurement Gap Repetition Period
	ms
	40

	Gap offset
	ms
	[7]

	Measurement gap timeing advance
	ms
	0



Table 5.2.2.1.19-6: Minimum performance for Rank 1 without the assistance of network signaling on LTE channel bandwidth
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation
condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	R.PDSCH.1-17.2 FDD 
	10 / 15
	16QAM, 0.48
	TDLA30-10 
	4x2, ULA Low
	70
	[11.9]



5.2.2.2.19	Minimum requirements for PDSCH CRS interference mitigation under NR-LTE coexistence scenario
The performance requirements are specified in Table 5.2.2.2.19-4, with the addition of test parameters in Table 5.2.2.2.19-2 for the serving cell and Table 5.2.2.2.19-3 for the LTE interference cells and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.2.2.19-1.
Table 5.2.2.2.19-1: Tests purpose
	Purpose
	Test index

	Verify PDSCH CRS interference mitigation performance under 2 receive antenna conditions with CRS rate matching configured for the serving cell. 
	1-1



Table 5.2.2.2.19-2: Tests parameters for serving cell PDSCH
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	3

	
	Length (L)
	
	9

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2 

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CRS for rate

Matchin (Note 1)
	LTE carrier centre subcarrier location
	
	Same as NR carrier centre subcarrier location

	
	LTE carrier BW
	Hz
	20

	
	Number of antenna ports
	
	4

	
	v-shift
	
	0

	Number of HARQ Processes
	
	8

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	Specific to each TDD UL-DL pattern and as defined in Annex A.1.2

	Note 1:	No MBSFN is configured on LTE carrier.
Note 2:	 Network-based CRS interference mitigation is disabled on LTE carrier



Table 5.2.2.2.19-3: Tests parameter for interference cells
	Parameter
	Unit
	Cell 1
	Cell 2

	Duplex mode
	
	TDD
	TDD

	TDD UL-DL pattern
	
	DSUDDDSUDD
S = 10D + 2G + 2U
	DSUDDDSUDD
S = 10D + 2G + 2U

	INR (Note 1)
	dB
	10.45
	4.6

	LTE Bandwidth
	MHz
	20
	20

	Carrier centre subcarrier location
	
	Same as the NR serving carrier centre subcarrier location
	Same as the NR serving carrier centre subcarrier location

	Cyclic Prefix
	
	Normal
	Normal

	Physical cell ID
	
	1
	2

	CRS pattern
	Number of antenna ports
	
	4
	4

	
	v-shift
	
	1
	2

	Downlink power allocation
	

	dB
	-6
	-6

	
	

	dB
	-6
	-6

	
	
	dB
	0
	0

	PDSCH transmission mode
	
	TM4
	TM4

	PDSCH loading level
	%
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain.
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain.

	Transmission rank
	%
	80% and 20% probability for rank 1 and rank 2 respectively
	80% and 20% probability for rank 1 and rank 2 respectively

	Interference model
	
	As specified in clause B.x
	As specified in clause B.x

	Time offset to the serving cell
	us
	3
	-1

	Frequency offset to the serving cell
	Hz
	300
	-100

	Propagation conditions and MIMO configuration (Note 2)
	
	[bookmark: OLE_LINK36]TDLA30-10 ULA Low
	TDLA30-10 ULA Low

	Precoding granularity
	PRB
	8
	8

	Note 1:	Defined in B.6.1
Note 2:	The channel for the LTE interference cells and the serving cell are independent.



Table 5.2.2.2.19-4: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern

	Propagation condition 
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of
maximum
throughput
(%)
	SNR (dB)

	1-1
	R.PDSCH.1-1.3 TDD
	20 / 15
	16QAM, 0.48
	FR1.15-1
	TDLA30-10 
	4x2, ULA Low 
	70
	[12.5]



[bookmark: _Toc115267846]5.2.2.2.20	Minimum requirements for PDSCH with inter cell CRS interference
The performance requirements are specified in Table 5.2.2.2.20-5 4 and Table 5.2.2.2.20-6, with the addition of test parameters in Table 5.2.2.2.20-2 for the serving cell and Table 5.2.2.2.20-3 for the LTE interference cells and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.2.2.20-1.
Table 5.2.2.2.20-1: Tests purpose
	Purpose
	Test index

	Verify PDSCH performance under 2 receive antenna conditions when PDSCH is interfered by inter cell CRS signal
	1-1, 1-2, 2-1 and 2-2



Table 5.2.2.2.20-2: Tests parameters for  serving cell PDSCH
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2 

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	8

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	Specific to each TDD UL-DL pattern and as defined in Annex A.1.2



Table 5.2.2.2.20-3: Tests parameter for interference cells
	Parameter
	Unit
	Cell 1
	Cell 2

	Duplex mode
	
	TDD
	TDD

	TDD UL-DL pattern
	
	DSUDDDSUDD
S = 10D + 2G + 2U
	DSUDDDSUDD
S = 10D + 2G + 2U

	INR (Note 5)
	dB
	10.45
	4.6

	LTE Bandwidth (Note 6)
	MHz
	20
	20

	Carrier centre subcarrier location (Note 7)
	
	Same as the NR serving carrier centre subcarrier location
	Same as the NR serving carrier centre subcarrier location

	Cyclic Prefix
	
	Normal
	Normal

	Physical cell ID
	
	1
	2

	CRS pattern
	Number of antenna ports
	
	4
	4

	
	v-shift
	
	1
	2

	Downlink power allocation
	

	dB
	-6
	-6

	
	

	dB
	-6
	-6

	
	
	dB
	0
	0

	PDSCH transmission mode
	
	TM4
	TM4

	PDSCH loading level
	%
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-1.
10% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-2.
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-1.
10% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-2.

	Transmission rank
	%
	80% and 20% probability for rank 1 and rank 2 respectively
	80% and 20% probability for rank 1 and rank 2 respectively

	Interference model
	
	As specified in clause B.x
	As specified in clause B.x

	Time offset to the serving cell
	us
	3 for test 1-1
1.5 for test 1-2
	-1 for test 1-1
-0.5 for test 1-2

	Frequency offset to the serving cell
	Hz
	300
	-100

	Propagation conditions and MIMO configuration (Note 1)
	
	TDLA30-10 ULA Low
	TDLA30-10 ULA Low

	Precoding granularity
	PRB
	8
	8

	Note 1:	The channel for the LTE interference cells and the serving cell are independent.
Note 2: 	No MBSFN is configured on LTE carrier.
Note 3:	Network-based CRS interference mitigation is disabled on LTE carrier.
Note 4:	The start of transmission of LTE frame is delayed by 2 LTE subframes with respect to the start of transmission of NR frame
Note 5:	Defined in B.6.1
Note 6: 	This parameter is informed to UE via network assistance signalling for Test 1-1 and 1-2  in Table 5.2.2.2.20-4.	
Note 7 	Single entry is included in IE LTE-NeighCellsCRS-AssistInfoList-r17 that applies for both cells for cases with network signalling assistance



The requirements for UE capable of performing CRS-IM with the assistance of network signaling on LTE channel bandwidth are specified in Table 5.2.2.2.20-4:
Table 5.2.2.2.20-4: Minimum performance for Rank 1 with the assistance of network signaling on LTE channel bandwidth
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition 
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of
maximum
throughput
(%)
	SNR (dB)

	1-1
	R.PDSCH.1-4.1 TDD
	20 / 15
	16QAM, 0.48
	FR1.15-1
	TDLA30-10 
	4x2, ULA Low 
	70
	12.3

	1-2
	R.PDSCH.2-25.1 TDD
	20 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x2, ULA Low
	70
	11.7



The requirements for UE capable of performing CRS-IM without the assistance of network signaling on LTE channel bandwidth are specified in Table 5.2.2.2.20-5 6 with following test procedure:
1	Configure the MeasObjectEUTRA IE
2	Configure the measurement gap
3	Schedule the transmission of interference cell
4	Extra time = 4640ms
5	Schedule NR PDSCH transmission after Extra time
The network configures an inter-RAT LTE measurement object of the interfering cells to the tested UE. Inter-RAT measurement is configured at the beginning of the test and applied throughout the test with gap pattern configurations according to Table 5.2.2.2.20-45. PDSCH is not scheduled and throughput is not counted during 4.64s after the beginning of test. PDSCH is not scheduled in the measurement gaps. 
Table 5.2.2.2.20-45: Measurement Gap configurations 
	Parameter
	Unit
	Value

	Measurement Gap Length (mgl)
	ms
	6

	Measurement Gap Repetition Period (mgrp)
	ms
	40

	Gap offset (gapoffset)
	ms
	[1]

	Measurement gap timeing advance (mgta)
	ms
	0



Table 5.2.2.2.20-56: Minimum performance for Rank 1 without the assistance of network signaling on LTE channel bandwidth
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition 
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of
maximum
throughput
(%)
	SNR (dB)

	1-12-1
	R.PDSCH.1-4.2 TDD 
	20 / 15
	16QAM, 0.48
	FR1.15-1
	TDLA30-10 
	4x2, ULA Low 
	70
	[12.3]

	1-22-2
	R.PDSCH.2-26.1 TDD
	20 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x2, ULA Low
	70
	[11.7]



The requirements for UE capable of performing CRS-IM with the assistance of network signaling on LTE channel bandwidth are specified in Table 5.2.2.2.20-6:
Table 5.2.2.2.20-6: Minimum performance for Rank 1 with the assistance of network signaling on LTE channel bandwidth
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition 
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of
maximum
throughput
(%)
	SNR (dB)

	2-1
	R.PDSCH.1-4.1 TDD
	20 / 15
	16QAM, 0.48
	FR1.15-1
	TDLA30-10 
	4x2, ULA Low 
	70
	[12.3]

	2-2
	R.PDSCH.2-25.1 TDD
	20 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x2, ULA Low
	70
	[11.7]



5.2.3.1.17	Minimum requirements for PDSCH CRS interference mitigation under NR-LTE coexistence scenario
The performance requirements are specified in Table 5.2.3.1.17-4, with the addition of test parameters in Table 5.2.3.1.17-2 for the serving cell and Table 5.2.3.1.17-3 for the LTE interference cells and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.3.1.17-1.
Table 5.2.3.1.17-1: Tests purpose
	Purpose
	Test index

	Verify PDSCH CRS interference mitigation performance under 4 receive antenna conditions with CRS rate matching configured for the serving cell. 
	1-1



Table 5.2.3.1.17-2: Test parameters for the serving cell
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	NR UL transmission with a 7.5 kHz shift to the LTE raster 
	
	true

	PDCCH configuration
	Symbols with PDCCH
	
	Symbol# 2

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	3

	
	Length (L)
	
	9

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2 

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Position of the first DM-RS for downlink
	
	3

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CRS for rate matching (Note 1)
	LTE carrier centre subcarrier location
	
	Same as NR carrier centre subcarrier location

	
	LTE carrier BW
	MHz
	10

	
	Number of antenna ports
	
	2

	
	v-shift
	
	0

	Number of HARQ Processes
	
	4

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2

	Note 1:	No MBSFN is configured on LTE carrier.
Note 2:	Network-based CRS interference mitigation is disabled on LTE carrier.



Table 5.2.3.1.17-3: Test parameters for the LTE interference cells
	Parameter
	Unit
	Cell 1
	Cell 2

	Propagation conditions and MIMO configuration (Note 1)
	
	TDLA30-10 ULA Low
	TDLA30-10 ULA Low

	INR (Note 2)
	dB
	10.45
	4.6

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1

	Carrier centre subcarrier location
	
	Same as the serving carrier centre subcarrier location
	Same as the serving carrier centre subcarrier location

	BWChannel
	MHz
	10
	10

	Cyclic Prefix
	
	Normal
	Normal

	Physical cell ID
	
	1
	2

	Number of control OFDM symbols
	
	2
	2

	PDSCH transmission mode
	
	4
	4

	Interference model
	
	As specified in clause B.7x
	As specified in clause B.7x

	Probability of occurrence of PDSCH data
	%
	20
	20

	Probability of occurrence of transmission rank
	Rank 1
	%
	80
	80

	
	Rank 2
	%
	20
	20

	Downlink power allocation
	

	dB
	-3
	-3

	
	

	dB
	-3
	-3

	
	
	dB
	0
	0

	Precoding granularity
	PRB
	6
	6

	Time offset to the serving cell
	us
	3
	-1

	Frequency offset to the serving cell
	Hz
	300
	-100

	MBSFN
	
	Not configured
	Not configured

	Network-based CRS interference mitigation
	
	Disabled
	Disabled

	Note 1:	The channel for the LTE interference cells and the serving cell are independent.
Note 2:	Defined in B.6.1.



Table 5.2.3.1.17-4: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition 
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of
maximum
throughput
(%)
	SNR (dB)

	1-1
	R.PDSCH.1-7.3 FDD
	10 / 15
	16QAM, 0.48
	TDLA30-10 
	2x4, ULA Low 
	70
	[8.0]



[bookmark: _Toc114565776][bookmark: _Toc115267866]5.2.3.1.18	Minimum requirements for PDSCH with inter cell CRS interference 
The performance requirements are specified in Table 5.2.3.1.18-4 and Table 5.2.3.1.18-56, with the addition of test parameters in Table 5.2.3.1.18-2 and 5.2.3.1.18-3 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.3.1.18-1.

Table 5.2.3.1.18-1: Tests purpose
	Purpose
	Test index

	Verify PDSCH performance under 4 receive antenna conditions when PDSCH is interfered by inter cell CRS signal

	1-1 and 2-1



Table 5.2.3.1.18-2: Tests parameter for serving cell PDSCH
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2


	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	4

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2



Table 5.2.3.1.18-3: Tests parameter for interference cells
	Parameter
	Unit
	Cell 1
	Cell 2

	Duplex mode
	
	FDD
	FDD

	INR
	dB
	10.45
	4.6

	LTE Bandwidth (Note 5)
	MHz
	20
	20

	Carrier centre subcarrier location (Note 6)
	
	Same as the NR serving carrier centre subcarrier location
	Same as the NR serving carrier centre subcarrier location

	Cyclic Prefix
	
	Normal
	Normal

	Physical cell ID
	
	1
	2

	CRS pattern
	Number of antenna ports
	
	4
	4

	
	v-shift
	
	1
	2

	Downlink power allocation
	

	dB
	-6
	-6

	
	

	dB
	-6
	-6

	
	
	dB
	0
	0

	PDSCH transmission mode
	
	TM4
	TM4

	PDSCH loading level
	%
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-1.
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-1.

	Transmission rank
	%
	80% and 20% probability for rank 1 and rank 2 respectively
	80% and 20% probability for rank 1 and rank 2 respectively

	Interference model
	
	As specified in clause B.x
	As specified in clause B.x

	Time offset to the serving cell
	us
	3
	-1

	Frequency offset to the serving cell
	Hz
	300
	-100

	Propagation conditions and MIMO configuration (Note 1)
	
	TDLA30-10 ULA Low
	TDLA30-10 ULA Low

	Precoding granularity
	PRB
	8
	8

	Note 1:	The channel for the LTE interference cells and the serving cell are independent.
Note 2: 	No MBSFN is configured on LTE carrier.
Note 3:	Network-based CRS interference mitigation is disabled on LTE carrier.
Note 4: 	The start of transmission of LTE frame is delayed by 2 LTE subframes with respect to the start of transmission of NR frame
Note 5: 	This parameter is informed to UE via network assistance signalling for Test 1-1 in Table 5.2.3.1.18-4.
Note 6: 	Single entry is included in IE LTE-NeighCellsCRS-AssistInfoList-r17 that applies for both cells for cases with network signalling assistance



The requirements for UE capable of performing CRS-IM with the assistance of network signalingignalling on LTE channel bandwidth are specified in Table 5.2.3.1.18-4:
Table 5.2.3.1.18-4: Minimum performance for Rank 1 with the assistance of network signaling on LTE channel bandwidth
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation
condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.1-1718.1 FDD 
	10 / 15
	16QAM, 0.48
	TDLA30-10 
	4x4, ULA Low
	70
	[8.0]



The requirements for UE capable of performing CRS-IM without the assistance of network signalingignalling on LTE channel bandwidth are specified in Table 5.2.3.1.18-6 with following test procedure:
The network configures an inter-RAT LTE measurement object of the interfering cells to the tested UE. Inter-RAT measurement is configured at the beginning of the test and applied throughout the test with gap pattern configurations in Table 5.2.3.1.18-5. PDSCH is not scheduled and throughput is not counted during 4.64s after the beginning of test.  PDSCH is not scheduled in the measurement gaps. 
Table 5.2.3.1.18-5: Measurement Gap configurations 
	Parameter
	Unit
	Value

	Measurement Gap Length 
	ms
	6

	Measurement Gap Repetition Period
	ms
	40

	Gap offset
	ms
	[7]

	Measurement gap timeing advance
	ms
	0



Table 5.2.3.1.18-6: Minimum performance for Rank 1 without the assistance of network signaling on LTE channel bandwidth
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation
condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	R.PDSCH.1-17.2 FDD 
	10 / 15
	16QAM, 0.48
	TDLA30-10 
	4x4, ULA Low
	70
	[8.0]



[bookmark: _Toc114565794][bookmark: _Toc115267884]5.2.3.2.18	Minimum requirements for PDSCH CRS interference mitigation under NR-LTE coexistence scenario
The performance requirements are specified in Table 5.2.3.2.18-4, with the addition of test parameters in Table 5.2.3.2.18-2 for the serving cell and Table 5.2.3.2.18-3 for the LTE interference cells and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.3.2.18-1.
Table 5.2.3.2.18-1: Tests purpose
	Purpose
	Test index

	Verify PDSCH CRS interference mitigation performance under 4 receive antenna conditions with CRS rate matching configured for the serving cell. 
	1-1



Table 5.2.3.2.18-2: Test parameters for the serving cell
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	3

	
	Length (L)
	
	9

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2 

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CRS for rate

Matchin (Note 1)
	LTE carrier centre subcarrier location
	
	Same as NR carrier centre subcarrier location

	
	LTE carrier BW
	Hz
	20

	
	Number of antenna ports
	
	4

	
	v-shift
	
	0

	Number of HARQ Processes
	
	8

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	Specific to each TDD UL-DL pattern and as defined in Annex A.1.2

	Note 1: No MBSFN is configured on LTE carrier.
Note 2: Network-based CRS interference mitigation is disabled on LTE carrier



Table 5.2.3.2.18-3: Test parameters for the LTE interference cells
	Parameter
	Unit
	Cell 1
	Cell 2

	Duplex mode
	
	TDD
	TDD

	TDD UL-DL pattern
	
	DSUDDDSUDD
S = 10D + 2G + 2U
	DSUDDDSUDD
S = 10D + 2G + 2U

	INR (Note 1)
	dB
	10.45
	4.6

	LTE Bandwidth
	MHz
	20
	20

	Carrier centre subcarrier location
	
	Same as the NR serving carrier centre subcarrier location
	Same as the NR serving carrier centre subcarrier location

	Cyclic Prefix
	
	Normal
	Normal

	Physical cell ID
	
	1
	2

	CRS pattern
	Number of antenna ports
	
	4
	4

	
	v-shift
	
	1
	2

	Downlink power allocation
	

	dB
	-6
	-6

	
	

	dB
	-6
	-6

	
	
	dB
	0
	0

	PDSCH transmission mode
	
	TM4
	TM4

	PDSCH loading level
	%
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain.
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain.

	Transmission rank
	%
	80% and 20% probability for rank 1 and rank 2 respectively
	80% and 20% probability for rank 1 and rank 2 respectively

	Interference model
	
	As specified in clause B.x
	As specified in clause B.x

	Time offset to the serving cell
	us
	3
	-1

	Frequency offset to the serving cell
	Hz
	300
	-100

	Propagation conditions and MIMO configuration (Note 2)
	
	TDLA30-10 ULA Low
	TDLA30-10 ULA Low

	Precoding granularity
	PRB
	8
	8

	Note 1: Defined in B.6.1
Note 2: The channel for the LTE interference cells and the serving cell are independent.




Table 5.2.3.2.18-4: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition 
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of
maximum
throughput
(%)
	SNR (dB)

	1-1
	R.PDSCH.1-1.3 TDD
	20 / 15
	16QAM, 0.48
	FR1.15-1
	TDLA30-10 
	4x4, ULA Low 
	70
	[8.8]



[bookmark: _Toc114565795][bookmark: _Toc115267885]5.2.3.2.19	Minimum requirements for PDSCH with inter cell CRS interference
The performance requirements are specified in Table 5.2.3.2.19-5 4 and Table 5.2.3.2.19-6, with the addition of test parameters in Table 5.2.3.2.19-2 for the serving cell and Table 5.2.3.2.19-3 for the LTE interference cells and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.3.2.19-1.
Table 5.2.3.2.19-1: Tests purpose
	Purpose
	Test index

	Verify PDSCH performance under 4 receive antenna conditions when PDSCH is interfered by inter cell CRS signal

	1-1, 1-2, 2-1 and 2-2



Table 5.2.3.2.19-2: Tests parameter for serving cell PDSCH
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	TDD UL-DL pattern
	
	FR1.15-1

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2 

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	8

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	Specific to each TDD UL-DL pattern and as defined in Annex A.1.2



Table 5.2.2.2.19-3: Tests parameter for interference cells
	Parameter
	Unit
	Cell 1
	Cell 2

	Duplex mode
	
	TDD
	TDD

	TDD UL-DL pattern
	
	DSUDDDSUDD
S = 10D + 2G + 2U
	DSUDDDSUDD
S = 10D + 2G + 2U

	INR
	dB
	10.45
	4.6

	LTE Bandwidth (Note 5)
	MHz
	20
	20

	Carrier centre subcarrier location (Note 6)
	
	Same as the NR serving carrier centre subcarrier location
	Same as the NR serving carrier centre subcarrier location

	Cyclic Prefix
	
	Normal
	Normal

	Physical cell ID
	
	1
	2

	CRS pattern
	Number of antenna ports
	
	4
	4

	
	v-shift
	
	1
	2

	Downlink power allocation
	

	dB
	-6
	-6

	
	

	dB
	-6
	-6

	
	
	dB
	0
	0

	PDSCH transmission mode
	
	TM4
	TM4

	PDSCH loading level
	%
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-1.
10% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-2.
	20% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-1.
10% probability of occurrence of LTE data transmission in time domain, and full bandwidth allocation in frequency domain for test 1-2.

	Transmission rank
	%
	80% and 20% probability for rank 1 and rank 2 respectively
	80% and 20% probability for rank 1 and rank 2 respectively

	Interference model
	
	As specified in clause B.x
	As specified in clause B.x

	Time offset to the serving cell
	us
	3 for test 1-1
1.5 for test 1-2
	-1 for test 1-1
-0.5 for test 1-2

	Frequency offset to the serving cell
	Hz
	300
	-100

	Propagation conditions and MIMO configuration (Note 1)
	
	TDLA30-10 ULA Low
	TDLA30-10 ULA Low

	Precoding granularity
	PRB
	8
	8

	Note 1:	The channel for the LTE interference cells and the serving cell are independent.
Note 2: 	No MBSFN is configured on LTE carrier.
Note 3:	Network-based CRS interference mitigation is disabled on LTE carrier.
Note 4: 	The start of transmission of LTE frame is delayed by 2 LTE subframes with respect to the start of transmission of NR frame
Note 5: 	This parameter is informed to UE via network assistance signalling for Test 1-1 and 1-2 in Table 5.2.3.2.18-4.
Note 6: 	Single entry is included in IE LTE-NeighCellsCRS-AssistInfoList-r17 that applies for both cells for cases with network signalling assistance



The requirements for UE capable of performing CRS-IM with the assistance of network signaling on LTE channel bandwidth are specified in Table 5.2.3.2.19-4:
Table 5.2.3.2.19-4 Minimum performance for Rank 1 with the assistance of network signaling on LTE channel bandwidth
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition 
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of
maximum
throughput
(%)
	SNR (dB)

	1-1
	R.PDSCH.1-4.1 TDD
	20 / 15
	16QAM, 0.48
	FR1.15-1
	TDLA30-10 
	4x4, ULA Low 
	70
	8.6

	1-2
	R.PDSCH.2-25.1 TDD
	20 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x4, ULA Low
	70
	8.2



The requirements for UE capable of performing CRS-IM without the assistance of network signaling on LTE channel bandwidth are specified in Table 5.2.3.2.19-5 6 with following test procedure:
1	Configure the MeasObjectEUTRA IE
2	Configure the measurement gap
3	Schedule the transmission of interference cell
4	Extra time = 4640ms
5	Schedule NR PDSCH transmission after Extra time
The network configures an inter-RAT LTE measurement object of the interfering cells to the tested UE. Inter-RAT measurement is configured at the beginning of the test and applied throughout the test with gap pattern configurations according to Table 5.2.3.2.19-45. PDSCH is not scheduled and throughput is not counted during 4.64s after the beginning of test.  PDSCH is not scheduled in the measurement gaps. 
Table 5.2.3.2.19-45: Measurement Gap configurations 
	Parameter
	Unit
	Value

	Measurement Gap Length (mgl)
	ms
	6

	Measurement Gap Repetition Period (mgrp)
	ms
	40

	Gap offset (gapoffset)
	ms
	[1]

	Measurement gap timeing advance (mgta)
	ms
	0



Table 5.2.3.2.19-56: Minimum performance for Rank 1 without the assistance of network signaling on LTE channel bandwidth
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition 
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of
maximum
throughput
(%)
	SNR (dB)

	12-1
	R.PDSCH.1-4.2 TDD 
	20 / 15
	16QAM, 0.48
	FR1.15-1
	TDLA30-10 
	4x4, ULA Low 
	70
	[8.6]

	12-2
	R.PDSCH.2-26.1 TDD
	20 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x4, ULA Low
	70
	[8.2]



The requirements for UE capable of performing CRS-IM with the assistance of network signaling on LTE channel bandwidth are specified in Table 5.2.3.2.19-6:
Table 5.2.3.2.19-6 Minimum performance for Rank 1 with the assistance of network signaling on LTE channel bandwidth
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition 
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of
maximum
throughput
(%)
	SNR (dB)

	2-1
	R.PDSCH.1-4.1 TDD
	20 / 15
	16QAM, 0.48
	FR1.15-1
	TDLA30-10 
	4x4, ULA Low 
	70
	[8.6]

	2-2
	R.PDSCH.2-25.1 TDD
	20 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x4, ULA Low
	70
	[8.2]
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