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----------------------------------------------------- Beginning of Change ------------------------------------------------------------
8.3.1.1
Single-layer Spatial Multiplexing
For single-layer transmission on antenna ports 7 or 8 upon detection of a PDCCH with DCI format 2C, the requirements are specified in Table 8.3.1.1-1 and 8.3.1.1-2, with the addition of the parameters in Table 8.3.1.1-3 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify rank-1 performance on one of the antenna ports 7 or 8 with and without a simultaneous transmission on the other antenna port, and to verify rate matching with multiple CSI reference symbol configurations with non-zero and zero transmission power. 

Table 8.3.1.1-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer) with multiple CSI-RS configurations 

	parameter
	Unit
	Test 1
	Test 2
	Test 3

	Downlink power allocation
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	dB
	0
	0
	0
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	dB
	0 (Note 1)
	0 (Note 1)
	0 (Note 1)

	
	(
	dB
	-3
	-3
	-3

	Beamforming model
	
	Annex B.4.1
	Annex B.4.1
	Annex B.4.1

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports 15,…,18
	Antenna ports 15,…,18
	Antenna ports 15, …, 18

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

	CSI reference signal configuration
	
	0
	3
	0

	Zero-power CSI-RS configuration

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

0001000000000000
	3 /

0001000000000000
	3 /

0001000000000000
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at antenna port
	dBm/15kHz
	-98
	-98
	-98

	Symbols for unused PRBs
	
	OCNG (Note 4)
	OCNG (Note 4)
	OCNG (Note 4)

	Number of allocated resource blocks (Note 2)
	PRB
	50
	50
	50

	Simultaneous transmission
	
	No
	Yes (Note 3, 5)
	No

	PDSCH transmission mode
	
	9
	9
	9

	Note 1:
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Note 2:
The modulation symbols of the signal under test are mapped onto antenna port 7 or 8.

Note 3:
Modulation symbols of an interference signal is mapped onto the antenna port (7 or 8) not used for the input signal under test.

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 for CDM-multiplexed DM RS with interfering simultaneous transmission test cases.


Table 8.3.1.1-2: Minimum performance for CDM-multiplexed DM RS without simultaneous transmission (FRC) with multiple CSI-RS configurations
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	UE DL Cat-egory

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
QPSK 1/3
	R.43 FDD
	OP.1 FDD
	EVA5
	2x2 Low
	70
	-1
	≥1
	≥6

	3
	10MHz

256QAM
	R. 66 FDD
	OP.1 FDD
	EPA5
	2x2 Low
	70
	24.3
	11-12
	≥11


Table 8.3.1.1-3: Minimum performance for CDM-multiplexed DM RS with interfering simultaneous transmission (FRC) with multiple CSI-RS configurations
	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)
	

	2 (Note2)
	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.
Note 2:      This test is not applicable for UE which supporting Rel-13 DMRS enhancement. 


-----------------------------------------------------------------End of First Change------------------------------------------------------
-----------------------------------------------------------------Start of Second Change -------------------------------------------------
8.3.1.1H
Single-layer Spatial Multiplexing (With Rel-13 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 Rel-13 DMRS enhancement table and 4 orthogonal DMRS ports.
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 Rel-13 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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	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)

	Rel-13 DMRS table
	
	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 Rel-13 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
	TBD
	≥2

	Note 1:
The reference channel applies to both the input signal under test and the interfering signal.
Note 2:      This test is applicable for UE which supporting Rel-13 DMRS enhancement.


-----------------------------------------------------------------End of Second Change----------------------------------------------------
----------------------------------------------------- Beginning of  Third Change -------------------------------------------------------
8.3.2.1A
Single-layer Spatial Multiplexing (with multiple CSI-RS configurations)

For single-layer transmission on antenna ports 7 or 8 upon detection of a PDCCH with DCI format 2C, the requirements are specified in Table 8.3.2.1A-2 and 8.3.2.1A-3, with the addition of the parameters in Table 8.3.2.1A-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify rank-1 performance on one of the antenna ports 7 or 8 with and without a simultaneous transmission on the other antenna port, and to verify rate matching with multiple CSI reference symbol configurations with non-zero and zero transmission power. 

Table 8.3.2.1A-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer) with multiple CSI-RS configurations

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Downlink power allocation
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	dB
	0
	0
	0
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	dB
	0 (Note 1)
	0 (Note 1)
	0 (Note 1)

	
	(
	dB
	-3
	-3
	-3

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports 15,…,22
	Antenna ports 15,…,18
	Antenna ports 15,…,18

	Beamforming model
	
	Annex B.4.1
	Annex B.4.1
	Annex B.4.1

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

	CSI reference signal configuration
	
	1
	3
	3

	Zero-power CSI-RS configuration

ICSI-RS /
ZeroPowerCSI-RS bitmap 
	Subframes / bitmap
	4 /
0010000100000000
	4 /
0010000000000000
	4/

0010000000000000
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	dBm/15kHz
	-98
	-98
	-98

	Symbols for unused PRBs
	
	OCNG (Note 4)
	OCNG (Note 4)
	OCNG (Note 4)

	Number of allocated resource blocks (Note 2)
	PRB
	50
	50
	100

	Simultaneous transmission
	
	No
	Yes (Note 3, 5)
	No

	PDSCH transmission mode 
	
	9
	9
	9

	Note 1:
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Note 2:
The modulation symbols of the signal under test are mapped onto antenna port 7 or 8.

Note 3:
Modulation symbols of an interference signal is mapped onto the antenna port (7 or 8) not used for the input signal under test.

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 for CDM-multiplexed DM RS with interfering simultaneous transmission test cases.


Table 8.3.2.1A-2: Minimum performance for CDM-multiplexed DM RS without simultaneous transmission (FRC) with multiple CSI-RS configurations
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	UE DL Cat-egory

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
QPSK 1/3
	R.50 TDD
	OP.1 TDD
	EVA5
	2x2 Low
	70
	-0.6
	≥1
	≥6

	3
	20MHz

256QAM
	R. 66 TDD
	OP.1 TDD
	EPA5
	2x2 Low
	70
	24.3
	11-12
	≥11


Table 8.3.2.1A-3: Minimum performance for CDM-multiplexed DM RS with interfering simultaneous transmission (FRC) with multiple CSI-RS configurations
	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)
	

	2       (Note 2)
	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.
Note 2:      This test is not applicable for UE which supporting Rel-13 DMRS enhancement.


-----------------------------------------------------------------End of Third Change-----------------------------------------------------
-----------------------------------------------------------------Start of Fourth Change -------------------------------------------------
8.3.1.1I
Single-layer Spatial Multiplexing (With Rel-13 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 8.3.1.1I-2, with the addition of the parameters in Table 8.3.1.1I-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 Rel-13 DMRS enhancement table and 4 orthogonal DMRS ports. 
Table 8.3.1.1I-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer) with interfering simultaneous transmission (FRC) with multiple CSI-RS configurations with Rel-13 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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	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)

	Rel-13 DMRS table
	
	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 8.3.1.1I-2: Minimum performance for CDM-multiplexed DM RS with interfering simultaneous transmission (FRC) with multiple CSI-RS configurations with Rel-13 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
	TBD
	≥2

	Note 1:
The reference channel applies to both the input signal under test and the interfering signal.
Note 2:      This test is applicable for UE which supporting Rel-13 DMRS enhancement. 


-----------------------------------------------------------------End of Fourth Change----------------------------------------------------
-----------------------------------------------------------------Start of Fifth Change----------------------------------------------------
B.4
Beamforming Model

B.4.1
Single-layer random beamforming (Antenna port 5, 7, or 8)

Single-layer transmission on antenna port 5 or on antenna port 7 or 8 without a simultaneous transmission on the other antenna port, is defined by using a precoder vector 
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 randomly selected with the number of layers 
[image: image23.wmf]1

=

u

 from Table 6.3.4.2.3-1 in [4] as beamforming weights. This precoder takes as an input the signal
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 the number of modulation symbols including the user-specific reference symbols (DRS), and generates a block of signals 
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 the elements of which are to be mapped onto the same physical RE but transmitted on different antenna elements:
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Single-layer transmission on antenna port 7 or 8 with a simultaneous transmission on the other antenna port, is defined by using a pair of precoder vectors 
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 from Table 6.3.4.2.3-1 in [4], as beamforming weights, and normalizing the transmit power as follows:
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The precoder update granularity is specific to a test case.

The CSI reference symbols 
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B.4.1A
Single-layer random beamforming (Antenna port 7, 8, 11 or 13 with Rel-13 DMRS table configured)
Single-layer transmission on antenna port 11 with a simultaneous transmission on one antenna port from antenna port 7,8 or 13, is defined by using a pair of precoder vectors 
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 from Table 6.3.4.2.3-1 in [4], as beamforming weights, and normalizing the transmit power as follows:
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The precoders takes
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 the number of modulation symbols including the user-specific reference symbols (DM-RS), and generates a block of signals 
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 the elements of which are to be mapped onto the same physical RE but transmitted on different antenna elements.

The antenna port 
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The precoder update granularity is specific to a test case.

The CSI reference symbols 
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-----------------------------------------------------------------End of Fifth Change----------------------------------------------------
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