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----------------------------------------------------- Beginning of Change ------------------------------------------------------------
8.3.1.1H
Single-layer Spatial Multiplexing (With Enhanced DMRS table configured)
For single-layer transmission on antenna port 7, 8, 11 or 13 upon detection of a PDCCH with DCI format 2C, the requirement is specified in Table 8.3.1.1H-2, with the addition of the parameters in Table 8.3.1.1H-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of the test is to verify rank-1 performance on antenna port 11 with a simultaneous transmission on the antenna port 7, 8 or 13 with DMRS enhancement table and 4 orthogonal DMRS ports (dmrs-Enhancements-r13 UE-EUTRA-Capability [7]).
Table 8.3.1.1H-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer) with interfering simultaneous transmission (FRC) with multiple CSI-RS configurations with Enhanced DMRS table
	parameter
	Unit
	Test 1

	Downlink power allocation
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	dB
	0
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	dB
	0 (Note 1)

	
	(
	dB
	-3

	Beamforming model
	
	Annex B.4.1A

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports 15,…,18

	CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS 
	Subframes
	5 / 2

	CSI reference signal configuration
	
	3

	Zero-power CSI-RS configuration

ICSI-RS /
ZeroPowerCSI-RS bitmap 
	Subframes / bitmap
	3 /

0001000000000000
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at antenna port
	dBm/15kHz
	-98

	Symbols for unused PRBs
	
	OCNG (Note 4)

	Number of allocated resource blocks (Note 2)
	PRB
	50

	Simultaneous transmission
	
	Yes (Note 3, 5)

	dmrs-Enhancements-r13
	
	Enable

	PDSCH transmission mode
	
	9

	Note 1:
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Note 2:
The modulation symbols of the signal under test are mapped onto antenna port 11.

Note 3:
Modulation symbols of an interference signal are random mapped onto one antenna port among antenna port 7, 8 and 13.  The upadate granularity for randomized mapping antenna port is 1 PRG in frequency domain and 1ms in time domain.

Note 4:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.

Note 5:
The two UEs’ scrambling identities 
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 are set to 0 with OCC =4.


Table 8.3.1.1H-2: Minimum performance for CDM-multiplexed DM RS with interfering simultaneous transmission (FRC) with multiple CSI-RS configurations with Enhanced DMRS table
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
64QAM 1/2
	R.50 FDD
	OP.1 FDD
	EPA5
	2x2 Low
	70
	21.9
	≥2

	Note 1:
The reference channel applies to both the input signal under test and the interfering signal.


-----------------------------------------------------------------End of First Change------------------------------------------------------
-----------------------------------------------------------------Start of Second Change -------------------------------------------------
8.3.2.1I
Single-layer Spatial Multiplexing (With Enhanced DMRS table configured)
For single-layer transmission on antenna port 7, 8, 11 or 13 upon detection of a PDCCH with DCI format 2C, the requirement is specified in Table 8.3.2.1I-2, with the addition of the parameters in Table 8.3.2.1I-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of the test is to verify rank-1 performance on antenna port 11 with a simultaneous transmission on the antenna port 7, 8 or 13 with DMRS enhancement table and 4 orthogonal DMRS ports (dmrs-Enhancements-r13 UE-EUTRA-Capability [7]). 
Table 8.3.2.1I-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer) with interfering simultaneous transmission (FRC) with multiple CSI-RS configurations with Enhanced DMRS table
	parameter
	Unit
	Test 1

	Downlink power allocation
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	dB
	0
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	dB
	0 (Note 1)

	
	(
	dB
	-3

	Beamforming model
	
	Annex B.4.1A

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports 15,…,18

	CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS 
	Subframes
	5 / 4

	CSI reference signal configuration
	
	3

	Zero-power CSI-RS configuration

ICSI-RS /
ZeroPowerCSI-RS bitmap 
	Subframes / bitmap
	4 /
0010000000000000
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at antenna port
	dBm/15kHz
	-98

	Symbols for unused PRBs
	
	OCNG (Note 4)

	Number of allocated resource blocks (Note 2)
	PRB
	50

	Simultaneous transmission
	
	Yes (Note 3, 5)

	dmrs-Enhancements-r13
	
	Enable

	PDSCH transmission mode
	
	9

	Note 1:
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Note 2:
The modulation symbols of the signal under test are mapped onto antenna port 11.

Note 3:
Modulation symbols of an interference signal are random mapped onto one antenna port among antenna port 7, 8 and 13.  The upadate granularity for randomized mapping antenna port is 1 PRG in frequency domain and 1ms in time domain.

Note 4:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.

Note 5:
The two UEs’ scrambling identities 
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 are set to 0 with OCC =4.


Table 8.3.2.1I-2: Minimum performance for CDM-multiplexed DM RS with interfering simultaneous transmission (FRC) with multiple CSI-RS configurations with Enhanced DMRS table
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
64QAM 1/2
	R.44 TDD
	OP.1 TDD
	EPA5
	2x2 Low
	70
	22.1
	≥2

	Note 1:
The reference channel applies to both the input signal under test and the interfering signal.


-----------------------------------------------------------------End of Second Change----------------------------------------------------
-----------------------------------------------------------------Start of Third Change -------------------------------------------------
9.4.1.3.3
FDD (with Class A 12Tx codebook)

For the parameters specified in Table 9.4.1.3.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.4.1.3.3-2.

Table 9.4.1.3.3-1: PMI test for single-layer (FDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Propagation channel
	
	EPA5

	Precoding granularity
	PRB
	50

	Correlation and antenna configuration
	
	High 2D XP

12(2,3,2) x 2

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,26

	Beamforming model
	
	Annex B.4.3

	CDM Type
	
	CDM2

	CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS
	
	5/ 1

	NZP-CSI-RS-Configuration-List
	
	{0,1,2}

	eMIMO-Type
	
	Class A

	codebookConfig-N1
	
	2

	codebookConfig-N2
	
	3

	codebook-Over-Sampling-RateConfig-O1
	
	8

	codebook-Over-Sampling-RateConfig-O2
	
	4

	Codebook-Config
	
	Note 5

	codebookSubsetRestriction-1
	
	0x01 
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF

	codebookSubsetRestriction-2
	
	Codebook-Config 1: 
0000 0000 1111 
Codebook-Config 2,3,4:
 0x 00 000000 0000 FFFF

	 Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 3-1

	Reporting interval
	ms
	5

	 PMI delay (Note 2)
	ms
	8

	Measurement channel
	
	R.77 FDD

	Rank Number of PDSCH
	
	1

	OCNG Pattern
	
	OP.1 FDD

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	Note 1:
For random precoder selection, the precoder shall be updated in each TTI (1 ms granularity).

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).
Note 3:
PDSCH _RA= 0 dB, PDSCH_RB= 0 dB in order to have the same PDSCH and OCNG power per subcarrier at the receiver.
Note 4:
Randomization of the principle beam direction shall be used as specified in B.2.3B.4.
Note 5:
Value of parameter codebookConfig shall be random selected one value from UE supported codebook configurations.


Table 9.4.1.3.3-2: Minimum requirement (FDD)

	Parameter
	Test 1

	
	2.5

	UE Category
	≥2


9.4.1.3.4
TDD (with Class A 12Tx codebook)

For the parameters specified in Table 9.4.1.3.4-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.4.1.3.4-2.

Table 9.4.1.3.4-1: PMI test for single-layer (TDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Propagation channel
	
	EPA5

	Precoding granularity
	PRB
	50

	Correlation and antenna configuration
	
	High 2D XP

12(2,3,2) x 2

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,26

	Beamforming model
	
	Annex B.4.3

	CDM Type
	
	CDM2

	CSI-RS periodicity and subframe offset

TCSI-RS / ∆CSI-RS 
	
	5/ 4

	NZP-CSI-RS-Configuration-List
	
	{0,1,2}

	eMIMO-Type
	
	Class A

	codebookConfig-N1
	
	2

	codebookConfig-N2
	
	3

	codebook-Over-Sampling-RateConfig-O1
	
	8

	codebook-Over-Sampling-RateConfig-O2
	
	4

	Codebook-Config
	
	Note 5

	codebookSubsetRestriction-1
	
	0x01 
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF

	codebookSubsetRestriction-2
	
	Codebook-Config 1: 
0000 0000 1111 
Codebook-Config 2,3,4:
 0x 00 000000 0000 FFFF

	 Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 3-1

	Reporting interval
	ms
	5

	 PMI delay (Note 2)
	ms
	10

	Measurement channel
	
	R.77 TDD

	Rank Number of PDSCH
	
	1

	OCNG Pattern
	
	OP.1 TDD

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
For random precoder selection, the precoder shall be updated in each TTI (1 ms granularity).

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).
Note 3:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#4 and #9 to allow aperiodic CQI/PMI/RI to be transmitted on uplink SF#3 and #8.

Note 4:
Randomization of the principle beam direction shall be used as specified in B.2.3B.4.
Note 5:
Value of parameter codebookConfig shall be random selected one value from UE supported codebook configurations.


Table 9.4.1.3.4-2: Minimum requirement (TDD)

	Parameter
	Test 1

	 
	2.5

	UE Category
	≥2


-----------------------------------------------------------------End of Third Change---------------------------------------------------------------------------------------------------------------------Start of Fourth Change----------------------------------------------------
9.4.1.4.3
FDD (with Class B alternative codebook for one CSI-RS resource configured)
For the parameters specified in Table 9.4.1.4.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.4.1.4.3-2.
Table 9.4.1.4.3-1 PMI test for single-layer (FDD)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Propagation channel
	
	EPA5

	Precoding granularity
	PRB
	50

	Correlation and antenna configuration
	
	ULA Low 4 x 2

	Beamforming model
	
	Annex B.4.3

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports
15,…,18

	CSI-RS periodicity and subframe offset 

TCSI-RS / ∆CSI-RS
	
	5/ 1

	CSI-RS reference signal configuration
	
	6

	eMIMO-Type 
	
	Class B

	alternativeCodebookEnabledCLASSB_K1
	
	TRUE

	codebookSubsetRestriction-3
	
	00 0000 0000 0000 1111 1111

	 Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUCCH 1-1

	Reporting interval
	ms
	5

	 PMI delay (Note 2)
	ms
	10

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type for CQI/PMI
	
	2

	Physical channel for RI reporting
	
	PUSCH 

	PUCCH Report Type for RI
	
	3

	cqi-pmi-ConfigurationIndex
	
	2

	ri-ConfigIndex
	
	1 

	Measurement channel
	
	R.45 FDD

	Rank number of PDSCH
	
	1

	OCNG Pattern
	
	OP.1 FDD

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	Note 1:
For random precoder selection, the precoder shall be updated in each TTI (1 ms granularity).

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).

Note 3:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH.
Note 4:
PDSCH_RA= 0 dB, PDSCH_RB= 0 dB in order to have the same PDSCH and OCNG power per subcarrier at the receiver.


Table 9.4.1.4.3-2 Minimum requirement (FDD)

	Parameter
	Test 1

	
	1.1

	UE Category
	≥2


9.4.1.4.4
TDD (with Class B alternative codebook for one CSI-RS resource configured)

For the parameters specified in Table 9.4.1.4.4-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.4.1.4.4-2.
Table 9.4.1.4.4-1 PMI test for single-layer (TDD)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Propagation channel
	
	EPA5

	Precoding granularity
	PRB
	50

	Correlation and antenna configuration
	
	ULA Low 8 x 2

	Beamforming model
	
	Annex B.4.3

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,22

	CSI-RS periodicity and subframe offset 

TCSI-RS / ∆CSI-RS
	
	5/ 4

	CSI-RS reference signal configuration
	
	6

	eMIMO-Type 
	
	Class B

	alternativeCodebookEnabledCLASSB_K1
	
	TRUE

	codebookSubsetRestriction-3
	
	0x 000 0000 0000 FFFF

	 Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUCCH 1-1

	Reporting interval
	ms
	5

	 PMI delay (Note 2)
	ms
	10

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type for CQI/ PMI
	
	2

	Physical channel for RI reporting
	
	PUSCH 

	PUCCH Report Type for RI
	
	3

	cqi-pmi-ConfigurationIndex
	
	4

	ri-ConfigIndex
	
	805 

	Measurement channel
	
	R.45 TDD

	Rank number of PDSCH
	
	1

	OCNG Pattern
	
	OP.1 TDD

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
For random precoder selection, the precoder shall be updated in each TTI (1 ms granularity).

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).

Note 3:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH.
Note 4:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#4 and #9 to allow aperiodic CQI/PMI/RI to be transmitted on uplink SF#3 and #8.


Table 9.4.1.4.4-2 Minimum requirement (TDD)

	Parameter
	Test 1

	 
	1.2

	UE Category
	≥2


-----------------------------------------------------------------End of Fourth Change----------------------------------------------------
-----------------------------------------------------------------Start of Fifth Change----------------------------------------------------
9.4.2.3.5
FDD (with Class A 16Tx codebook)

For the parameters specified in Table 9.4.2.3.5-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.4.2.3.5-2.

Table 9.4.2.3.5-1: PMI test for dual-layer (FDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Propagation channel
	
	EVA5

	Precoding granularity
(only for reporting and following PMI)
	PRB
	6

	Correlation and antenna configuration
	
	High 2D XP

16(2,4,2) x 2

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,30

	Beamforming model
	
	Annex B.4.3

	CDM Type
	
	CDM4

	CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS
	
	5/ 1

	NZP-CSI-RS-Configuration-List
	
	{0,1}

	eMIMO-Type
	
	Class A

	codebookConfig-N1
	
	2

	codebookConfig-N2
	
	4

	codebook-Over-Sampling-RateConfig-O1
	
	8

	codebook-Over-Sampling-RateConfig-O2
	
	8

	Codebook-Config
	
	Note 5

	codebookSubsetRestriction-1
	
	0x01 
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF

	codebookSubsetRestriction-2
	
	Codebook-Config 1: 
0000 1111 0000
Codebook-Config 2,3,4:
 0x 00 000000 FFFF 0000

	 Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 1-2

	Reporting interval
	ms
	5

	 PMI delay (Note 2)
	ms
	8

	Measurement channel
	
	R.78 FDD

	Rank Number of PDSCH
	
	2

	OCNG Pattern
	
	OP.1 FDD

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	Note 1:
For random precoder selection, the precoder shall be updated in each TTI (1 ms granularity).

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).

Note 3:
PDSCH _RA= 0 dB, PDSCH_RB= 0 dB in order to have the same PDSCH and OCNG power per subcarrier at the receiver.

Note 4:
Randomization of the principle beam direction shall be used as specified in B.2.3B.4.

Note 5:
Value of parameter codebookConfig shall be random selected one value from UE supported codebook configurations.


Table 9.4.2.3.5-2: Minimum requirement (FDD)

	Parameter
	Test 1

	
	2.5

	UE Category
	≥2


9.4.2.3.6
TDD (with Class A 16Tx codebook)

For the parameters specified in Table 9.4.2.3.6-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.4.2.3.6-2.

Table 9.4.2.3.6-1: PMI test for dual-layer (TDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Propagation channel
	
	EVA5

	Precoding granularity
(only for reporting and following PMI)
	PRB
	6

	Correlation and antenna configuration
	
	High 2D XP

16(2,4,2) x 2

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,26

	Beamforming model
	
	Annex B.4.3

	CDM Type
	
	CDM4

	CSI-RS periodicity and subframe offset

TCSI-RS / ∆CSI-RS 
	
	5/ 4

	NZP-CSI-RS-Configuration-List
	
	{0,1}

	eMIMO-Type
	
	Class A

	codebookConfig-N1
	
	2

	codebookConfig-N2
	
	4

	codebook-Over-Sampling-RateConfig-O1
	
	8

	codebook-Over-Sampling-RateConfig-O2
	
	8

	Codebook-Config
	
	Note 5

	codebookSubsetRestriction-1
	
	0x01 
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF

	codebookSubsetRestriction-2
	
	Codebook-Config 1: 
0000 1111 0000
Codebook-Config 2,3,4:
 0x 00 000000 FFFF 0000

	 Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 1-2

	Reporting interval
	ms
	5

	 PMI delay (Note 2)
	ms
	10

	Measurement channel
	
	R.78 TDD

	Rank Number of PDSCH
	
	2

	OCNG Pattern
	
	OP.1 TDD

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
For random precoder selection, the precoder shall be updated in each TTI (1 ms granularity).

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).
Note 3:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#4 and #9 to allow aperiodic CQI/PMI/RI to be transmitted on uplink SF#3 and #8.

Note 4: 
Randomization of the principle beam direction shall be used as specified in B.2.3B.4

Note 5:
Value of parameter codebookConfig shall be random selected one value from UE supported codebook configurations.


Table 9.4.2.3.6-2: Minimum requirement (TDD)

	Parameter
	Test 1

	 
	2.5

	UE Category
	≥2


-----------------------------------------------------------------End of Fifth Change----------------------------------------------------
-----------------------------------------------------------------Start of Sixth Change----------------------------------------------------
9.10

Reporting of CSI-RS Resource Indicator (CRI)

The purpose of this test is to verify that the reported CSI-RS Resource Indicator is accurate. The accuracy of CRI reporting is determined by:
a)
The ratio of the throughput obtained when transmitting based on the reported CRI and fixed precoder with multiple CSI-RS resources configured compared to that obtained when transmitting based on the fixed precoder with one CSI-RS resource configured: 
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b)
Each candidate CRI value among 0, 1,…, K-1 shall be reported at least  % of the time at 
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The number of configured CSI-RS resources K is specific to a test.

9.10.1
Minimum requirement (PUSCH 3-1)
9.10.1.1
FDD

For the parameters specified in Table 9.10.1.1-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.10.1.1-2.

Table 9.10.1.1-1: CRI Test (FDD)
	Parameter 
	Unit 
	Test 1-1                                                   (K,N)=(2,8)
	Test 1-2                               (K,N)=(2,16)
	Test 1-3                                          (K,N)=(4,32)
	Test 1-4                                              (K,N)=(8,64)

	Bandwidth 
	MHz 
	10

	Transmission mode 
	
	9

	Propagation channel 
	
	EPA5 

	Beamforming model
	
	Annex B.4.6

	Precoding granularity 
	PRB 
	50

	Correlation and antenna configuration  (Note 1)
	
	4x2 XP High  
	8x2 XP High 
	8x2 XP High 
	8x2 XP High 

	Cell-specific reference signals 
	
	Antenna ports 0,1  

	eMIMO-Type  
	
	Class B  

	Number of NZP-CSI resources (K) (Note 3) 
	
	2 for following CRI

1 for fixed CRI
	2 for following CRI

1 for fixed CRI
	4 for following CRI

1 for fixed CRI
	8 for following CRI

1 for fixed CRI

	NZP-CSI-RS-ID-List 
	
	{0,1} 
	{0,1} 
	{0,1,2,3 } 
	{0,1,2,3,4,5,6,7} 

	legacyCSRList 
	
	{0,0} 
	{0,0} 
	{0,0,0,0} 
	{0,0,0,0,0,0,0,0} 

	CSI reference signal configuration List 
	
	{0,1} 
	{0,1} 
	{0,1,2,3 } 
	{0,1,2,3,0,1,2,3} 

	Number of CSI-RS ports 

(Nk) 
	
	{4,4} 
	{8,8} 
	{8,8,8,8} 
	{8,8,8,8,8,8,8,8} 

	CSI-RS-SubframeConfig  List  
	
	{1,1} 
	{1,1} 
	{1,1,1,1} 
	{1,1,1,1,2,2,2,2} 

	CodeBookSubsetRestriction with ID=0 
	
	0x
0000 0000 0000 0001 0000 0001
	0x
0000 0000 0000 0010 0000 0000 0001
	0x
0000 0000 0000 0010 0000 0000 0001
	0x
0000 0000 0000 0010 0000 0000 0001

	alternativeCodeBookEnabledFor4TX-r12
	
	TRUE
	N/A
	N/A
	N/A

	Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode 
	
	PUSCH 3-1  

	Reporting interval 
	ms 
	5

	CRI Delay 
	ms 
	8

	 PMI delay  
	ms 
	8

	Measurement channel 
	
	R.50A-1 FDD
	R.50A-2 FDD
	R.50A-2 FDD
	R.50A-3 FDD

	OCNG Pattern
	
	OP.1 FDD

	Rank Number of PDSCH 
	
	1

	Scheduled PDSCH SFs 
	
	SF 0,2,3,4,7,8,9 
	SF 0,2,3,4,7,8,9 
	SF 0,2,3,4,7,8,9 
	SF 0,3,4,8,9 

	Max number of HARQ transmissions 
	
	4

	Redundancy version coding sequence 
	
	{0,1,2,3}

	Note 1:
If the UE reports in an available uplink reporting instance at subrame SF#n based on CRI/PMI estimation at a downlink SF not later than SF#(n-4), this reported CRI/PMI cannot be applied at the eNB downlink before SF#(n+4).
Note 2:
PDSCH _RA= 0 dB, PDSCH_RB= 0 dB in order to have the same PDSCH and OCNG power per subcarrier at the receiver.
Note 3:
When one CSI-RS resource configured, the configurations according to NZP-CSI-RS-ID = 0 are configured.


Table 9.10.1.1-2: Minimum requirement (FDD)

	
	Test 1-1
	Test 1-2
	Test 1-3
	Test 1-4

	
	1.2
	1.2
	1.3
	1.35

	
	40
	40
	20
	10

	UE Category
	≥2
	≥2
	≥2
	≥2

	Note1:
According to UE capability configuration list for the maximum number of NZP CSI-RS resource Kmax and the maximum number of total NZP CSI-RS ports N in each K =2,.., Kmax: if UE supports the combination of (K,N) =(8,64), then test 1-4 is applicable ; else if UE supports the combination of (K,N) =(4,32), then test 1-3 is applicable; else if UE supports the combination of (K,N) =(2,16), then test 1-2 is applicable; otherwise test 1-1 is applicable.       


9.10.1.2
TDD 
For the parameters specified in Table 9.10.1.2-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.10.1.2-2.

Table 9.10.1.2-1: CRI Test (TDD)
	Parameter 
	Unit 
	Test 1-1                                                   (K,N)=(2,8)
	Test 1-2                               (K,N)=(2,16))
	Test 1-3                                          (K,N)=(4,32)
	Test 1-4                                              (K,N)=(8,64)

	Bandwidth 
	MHz 
	10

	Transmission mode 
	
	9

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Propagation channel 
	
	EPA5 

	Beamforming model
	
	Annex B.4.6

	Precoding granularity 
	PRB 
	50

	Correlation and antenna configuration  (Note 1)
	
	4x2 XP High  
	8x2 XP High 
	8x2 XP High 
	8x2 XP High 

	Cell-specific reference signals 
	
	Antenna ports 0,1  

	eMIMO-Type  
	
	Class B  

	Number of NZP-CSI resources (K) 
(Note 3)
	
	2 for following CRI

1 for fixed CRI
	2 for following CRI

1 for fixed CRI
	4 for following CRI

1 for fixed CRI
	8 for following CRI

1 for fixed CRI

	NZP-CSI-RS-ID-List 
	
	{0,1} 
	{0,1} 
	{0,1,2,3 } 
	{0,1,2,3,4,5,6,7} 

	legacyCSRList 
	
	{0,0} 
	{0,0} 
	{0,0,0,0} 
	{0,0,0,0,0,0,0,0} 

	CSI reference signal configuration List 
	
	{0,1} 
	{0,1} 
	{0,1,2,3 } 
	{0,1,2,3,0,1,2,3} 

	Number of CSI-RS ports 

(Nk) 
	
	{4,4} 
	{8,8} 
	{8,8,8,8} 
	{8,8,8,8,8,8,8,8} 

	CSI-RS-SubframeConfig  List  
	
	{9,9} 
	{9,9} 
	{9,9,9,9} 
	{8,8,8,8,9,9,9,9} 

	CodeBookSubsetRestriction with ID=0 
	
	0x

0000 0000 0000 0001 0000 0001
	0x

0000 0000 0000 0010 0000 0000 0001
	0x

0000 0000 0000 0010 0000 0000 0001
	0x

0000 0000 0000 0010 0000 0000 0001

	alternativeCodeBookEnabledFor4TX-r12
	
	TRUE
	N/A
	N/A
	N/A

	Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode 
	
	PUSCH 3-1  

	Reporting interval 
	ms 
	10

	CRI Delay
	ms 
	12

	PMI delay
	ms 
	12

	Measurement channel 
	
	R.44A-1 TDD
	R.44A-2 TDD
	R.44A-2 TDD
	R.44A-3 TDD

	OCNG Pattern
	
	OP.1 TDD

	Rank Number of PDSCH 
	
	1

	Scheduled PDSCH SFs 
	
	SF 0,1,3,6,8,9
	SF 0,1,3,6,8,9 
	SF 0,1,3,6,8,9
	SF 0,1,6,8,9

	Max number of HARQ transmissions 
	
	4

	Redundancy version coding sequence 
	
	{0,1,2,3}

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).
Note 2:
PDSCH _RA= 0 dB, PDSCH_RB= 0 dB in order to have the same PDSCH and OCNG power per subcarrier at the receiver.
Note 3:
When one CSI-RS resource configured, the configurations according to NZP-CSI-RS-ID 0 are configured.

Note 4:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#4 to allow aperiodic CRI/CQI/PMI/RI to be transmitted on uplink SF#2.


Table 9.10.1.2-2: Minimum requirement (TDD)

	
	Test 1-1
	Test 1-2
	Test 1-3
	Test 1-4

	
	1.2
	1.2
	1.3
	1.35

	
	40
	40
	20
	10

	UE Category
	≥2
	≥2
	≥2
	≥2

	Note1:
According to UE capability configuration list for the maximum number of NZP CSI-RS resource Kmax and the maximum number of total NZP CSI-RS ports N in each K =2,.., Kmax: if UE supports the combination of (K,N) =(8,64), then test 1-4 is applicable; else if UE supports the combination of (K,N) =(4,32), then test 1-3 is applicable; else if UE supports the combination of (K,N) =(2,16), then test 1-2 is applicable; otherwise test 1-1 is applicable.


-----------------------------------------------------------------End of Sixth Change----------------------------------------------------
_1469277291.unknown

_1528705186.unknown

_1528705258.unknown

_1528705263.unknown

_1528714919.unknown

_1528705244.unknown

_1469277292.unknown

_1528705123.unknown

_1469277289.unknown

_1469277290.unknown

_1380085114.unknown

_1332197403.unknown

_1288433084.unknown

_1288433196.unknown

_1270742572.unknown

_1283527252.unknown

