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START OF 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 for Tests in Section 9.10.1 is determined by:
<SKIP UNCHANGED PART>
The accuracy of CRI reporting for Tests in Section 9.10.2 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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 under assumption of single TP1 transmission
b)
CRI 2 value among 0, 1 and 2 shall be reported at least  % of the time at 
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 with 2 CSI-RS resources configured
c)
CRI 0 value among 0, 1 and 2 shall be reported at least β % of the time at 
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 with 2 CSI-RS resources configured
-
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 corresponds to [90]% of the maximum throughput under assumption of single TP1 transmission
<SKIP UNCHANGED PART>
9.10.2
Minimum requirement (PUSCH 3-1, QCL Type C)
9.10.2.1
FDD
The requirements are specified in Table 9.10.2.1-4, with the additional parameters in Table 9.10.2.1-1, Table 9.10.2.1-2 and Table 9.10.2.1-3. In Table 9.10.2.1-1, transmission point 1 (TP 1) is the serving cell transmitting PDCCH, synchronization signals, PBCH and can transmit PDSCH, and transmission point 2 (TP 2) has different Cell ID and can transmit PDSCH. The downlink physical channel setup for TP 1 is according to Table C.3.2 and for TP 2 according to Table C.3.2.
Table 9.10.2.1-1: Test Parameters
	Parameter
	Unit
	Fixed TP1 case
	Follow CRI case

	
	
	TP 1
	TP 2
	TP 1
	TP 2

	Downlink power allocation
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	dB
	0
	0
	0
	0
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	dB
	0 (Note 1)
	0
	0 (Note 1)
	0
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	dB
	SNR1 (Note 2)
	SNR2 = SNR1 – [9] dB
	SNR1 (Note 2)
	SNR2 = SNR1 – [9] dB
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at antenna port
	dBm/15kHz
	-98

	BWChannel
	MHz
	10

	Cyclic Prefix
	
	Normal

	PDSCH transmission mode
	
	10

	Number of allocated resource block
	
	50

	Cell ID
	
	0
	126
	0
	126

	Number of control OFDM symbols / PDSCH start
	
	2
	2
	2
	2

	Cell-specific reference signals
	
	Antenna ports 0,1

	eMIMO-Type  
	
	Class B  

	CSI reference signals 0
	
	Antenna ports {15,16}
	N/A
	Antenna ports {15,16}
	NA

	CSI-RS 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	Subframes
	5 / 2
	
	5 / 2
	

	CSI reference signal 0 configuration
	
	0
	
	0
	

	CSI reference signals 1
	
	N/A
	Antenna ports {15,16}
	N/A
	Antenna ports {15,16}

	CSI-RS 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	Subframes
	
	5 / 2
	
	5 / 2

	CSI reference signal 1 configuration
	
	
	8
	
	8

	CodeBookSubsetRestriction for CSI-RS 0
	
	001111
	N/A
	001111
	N/A

	CodeBookSubsetRestriction for CSI-RS 1
	
	N/A
	001111
	N/A
	001111

	Zero-power CSI-RS 0 configuration

ICSI-RS / ZeroPower CSI-RS bitmap
	Subframes/bitmap
	2/

0010000000000000
	N/A
	2/

0010000000000000
	N/A

	Zero-power CSI-RS1 configuration

ICSI-RS / ZeroPower CSI-RS bitmap
	Subframes/bitmap
	N/A
	2/

0010000000000000
	N/A
	2/

0010000000000000

	Timing offset relative to TP 1
	us
	N/A
	0
	N/A
	0

	Frequency offset relative to TP 1
	Hz
	N/A
	0
	N/A
	0

	qcl-Operation, ‘PDSCH RE Mapping and Quasi-Co-Location Indicator’
	
	Type B, ‘00’
Table 9.10.2.1-2
	Type C, PQI based on UE reporting
Table 9.10.2.1-3

	Reporting mode
	
	PUSCH 3-1

	Reporting interval 
	ms 
	5

	CRI Delay 
	ms 
	8

	 PMI delay  
	ms 
	8

	Measurement channel
	
	[R.X1 FDD]

	Correlation and antenna configuration
	
	2x2 Low

	Propagation channel
	
	EPA5

	Note 1:
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Note 2: TP1 SNR based on SNR value derived for exact test metric verification and can be equal to 
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Table 9.10.2.1-2: Configurations of PQI and DL transmission hypothesis for each PQI set (Fixed TP1 case)
	PQI set index
	Parameters in each PQI set
	DL transmission hypothesis for each PQI Set

	
	NZP CSI-RS Index  (For quasi co-location)
	ZP CSI-RS configuration
	TP 1
	TP 2

	PQI set 0
	CSI-RS 0
	ZP CSI-RS 0
	PDSCH
	Blank


Table 9.10.2.1-3: Configurations of PQI and DL transmission hypothesis for each PQI set (Follow CRI case)
	PQI set index
	Parameters in each PQI set
	DL transmission hypothesis for each PQI Set

	
	NZP CSI-RS Index  (For quasi co-location)
	ZP CSI-RS configuration
	TP 1
	TP 2

	PQI set 0
	CSI-RS 0
	ZP CSI-RS 0
	PDSCH
	Blank

	PQI set 1
	CSI-RS 1
	ZP CSI-RS 1
	Blank
	PDSCH

	PQI set 2 
	CSI-RS 0 for CW1
CSI-RS 1 for CW2
	ZP CSI-RS 0 
	PDSCH
	PDSCH 


Table 9.10.2.1-4: Minimum requirement (FDD)

	
	Test 1

	
	[1.5]

	
	[60]

	
	[60]

	UE Category
	≥2


9.10.2.2
TDD
The requirements are specified in Table 9.10.2.2-4, with the additional parameters in Table 9.10.2.2-1, Table 9.10.2.2-2 and Table 9.10.2.2-3. In Table 9.10.2.2-1, transmission point 1 (TP 1) is the serving cell transmitting PDCCH, synchronization signals, PBCH and can transmit PDSCH, and transmission point 2 (TP 2) has different Cell ID and can transmit PDSCH. The downlink physical channel setup for TP 1 is according to Table C.3.2 and for TP 2 according to Table C.3.2.
Table 9.10.2.2-1: Test Parameters
	Parameter
	Unit
	Fixed TP1 case
	Follow CRI case

	
	
	TP 1
	TP 2
	TP 1
	TP 2

	Downlink power allocation
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	dB
	0
	0
	0
	0

	
	
[image: image17.wmf]B

r


	dB
	0 (Note 1)
	0
	0 (Note 1)
	0

	
	(
	dB
	-3
	-3
	-3
	-3
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	dB
	SNR1 (Note 2)
	SNR2 = SNR1 – [9] dB
	SNR1 (Note 2)
	SNR2 = SNR1 – [9] dB
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at antenna port
	dBm/15kHz
	-98

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	BWChannel
	MHz
	10

	Cyclic Prefix
	
	Normal

	PDSCH transmission mode
	
	10

	Number of allocated resource block
	
	50

	Cell ID
	
	0
	126
	0
	126

	Number of control OFDM symbols / PDSCH start
	
	2
	2
	2
	2

	Cell-specific reference signals
	
	Antenna ports 0,1

	eMIMO-Type  
	
	Class B  

	CSI reference signals 0
	
	Antenna ports {15,16}
	N/A
	Antenna ports {15,16}
	NA

	CSI-RS 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	Subframes
	5 / 4
	
	5 / 4
	

	CSI reference signal 0 configuration
	
	0
	
	0
	

	CSI reference signals 1
	
	N/A
	Antenna ports {15,16}
	N/A
	Antenna ports {15,16}


	CSI-RS 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	Subframes
	
	5 / 4
	
	5 / 4

	CSI reference signal 1 configuration
	
	
	8
	
	8

	CodeBookSubsetRestriction for CSI-RS 0
	
	001111
	N/A
	001111
	N/A

	CodeBookSubsetRestriction for CSI-RS 1
	
	N/A
	001111
	N/A
	001111

	Zero-power CSI-RS 0 configuration

ICSI-RS / ZeroPower CSI-RS bitmap
	Subframes/bitmap
	4/

0010000000000000
	N/A
	4/

0010000000000000
	N/A

	Zero-power CSI-RS1 configuration

ICSI-RS / ZeroPower CSI-RS bitmap
	Subframes/bitmap
	N/A
	4/

0010000000000000
	N/A
	4/

0010000000000000

	Timing offset relative to TP 1
	us
	N/A
	0
	N/A
	0

	Frequency offset relative to TP 1
	Hz
	N/A
	0
	N/A
	0

	qcl-Operation, ‘PDSCH RE Mapping and Quasi-Co-Location Indicator’
	
	Type B, ‘00’
Table 9.10.2.2-2
	Type C, PQI based on UE reporting
Table 9.10.2.2-3


	Reporting mode
	
	PUSCH 3-1

	Reporting interval 
	ms 
	5

	CRI Delay 
	ms 
	8

	 PMI delay  
	ms 
	8

	Measurement channel
	
	[R.X1 TDD]

	Correlation and antenna configuration
	
	2x2 Low

	Propagation channel
	
	EPA5

	Note 1:
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Note 2: TP1 SNR based on SNR value derived for exact test metric verification and can be equal to 
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Table 9.10.2.2-2: Configurations of PQI and DL transmission hypothesis for each PQI set (Follow CRI case)
	PQI set index
	Parameters in each PQI set
	DL transmission hypothesis for each PQI Set

	
	NZP CSI-RS Index  (For quasi co-location)
	ZP CSI-RS configuration
	TP 1
	TP 2

	PQI set 0
	CSI-RS 0
	ZP CSI-RS 0
	PDSCH
	Blank

	PQI set 1
	CSI-RS 1
	ZP CSI-RS 1
	Blank
	PDSCH

	PQI set 2 
	CSI-RS 0 for CW1
CSI-RS 1 for CW2
	ZP CSI-RS 0 
	PDSCH
	PDSCH 


Table 9.10.2.2-3: Configurations of PQI and DL transmission hypothesis for each PQI set (Fixed TP1 case)
	PQI set index
	Parameters in each PQI set
	DL transmission hypothesis for each PQI Set

	
	NZP CSI-RS Index  (For quasi co-location)
	ZP CSI-RS configuration
	TP 1
	TP 2

	PQI set 0
	CSI-RS 0
	ZP CSI-RS 0
	PDSCH
	Blank


Table 9.10.2.2-4: Minimum requirement (FDD)

	
	Test 1

	
	[1.5]

	
	[60]

	
	[60]

	UE Category
	≥2
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