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<<Start of Changes>>
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 1a
	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

	Number of MBSFN subframes
	Subframes
	6 (Note 6)
	NA
	NA

	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.
Note 6:     For FDD mode, 6 subframes (#1/2/3/6/7/8) are allocated as MBSFN subframes.


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.43-1 FDD
	OP.1 FDD
	EVA5
	2x2 Low
	70
	[-1.2]
	≥1
	≥6

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

	3
	10MHz

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

	Note 1:
For UE that indicates support of pdsch-CollisionHandling-r13, test 1a will be run and test 1 will be skipped. Otherwise, test 1 will be run and test 1a will be skipped.


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
	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.


<< Start of Next 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 1a
	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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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
	100

	Simultaneous transmission
	
	No
	Yes (Note 3, 5)
	No

	PDSCH transmission mode 
	
	9
	9
	9

	Number of MBSFN subframes
	Subframes
	2 (Note 6)
	NA
	NA

	Note 1:

[image: image9.wmf]1

=

B

P

. 

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.
Note 6:
For TDD mode, 2 subframes (#4/9) are allocated as MBSFN subframes.


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.50-1 TDD
	OP.1 TDD
	EVA5
	2x2 Low
	70
	[-0.73]
	≥1
	≥6

	1a
	10 MHz
QPSK 1/3
	R.50-2 TDD
	OP.1 TDD
	EVA5
	2x2 Low
	[70]
	TBD
	≥1
	≥6

	3
	20MHz

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

	Note 1:
For UE that indicates support of pdsch-CollisionHandling-r13, test 1a will be run and test 1 will be skipped. Otherwise, test 1 will be run and test 1a will be skipped.


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
	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.


<< Start of Next Change >>
A.3.3.3.2
Four antenna ports (CSI-RS)
The reference measurement channels in Table A.3.3.3.2-1 apply for verifying demodulation performance for UE-specific reference symbols with two cell-specific antenna ports and four CSI-RS antenna ports.
 Table A.3.3.3.2-1: Fixed Reference Channel for CDM-multiplexed DM RS with four CSI-RS antenna ports 
	Parameter
	Unit
	Value

	Reference channel
	
	R.43 FDD
	R.43-1 FDD
	R.43-2 FDD
	R.50 FDD
	R.48 FDD
	R.66 FDD
	R.75 FDD

	Channel bandwidth
	MHz
	10
	10
	10
	10
	10
	10
	10

	Allocated resource blocks
	
	50 (Note 3)
	50 (Note 3)
	50 (Note 5)
	50 (Note 3)
	50 (Note 3)
	50 (Note 3)
	50 (Note 3)

	Allocated subframes per Radio Frame
	
	9
	9
	9
	9
	9
	9
	9

	Modulation
	
	QPSK
	QPSK
	QPSK
	64QAM
	QPSK
	256QAM
	16QAM

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/2
	
	0.77
	0.57

	Information Bit Payload 
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,4,6,9
	Bits
	3624
	3624
	3624
	18336
	6200
	36696
	25456

	  For Sub-Frames 2,3,7,8
	Bits
	3624
	3624
	3624
	16416
	6200
	35160
	25456

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	2984
	2984
	3368
	14688
	4968
	30576
	21384

	Number of Code Blocks (Note 4)
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,4,6,9
	Code blocks
	1
	1
	1
	3
	2
	6
	5

	  For Sub-Frames 2,3,7,8
	Code blocks
	1
	1
	1
	3
	2
	6
	5

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	1
	1
	1
	3
	1
	5
	4

	Binary Channel Bits
	
	
	
	
	
	
	
	

	For Sub-Frames 1,6
	Bits
	12000
	13200
	13200
	36000
	12000
	48000
	43200

	  For Sub-Frames 4,9
	Bits
	12000
	12000
	12000
	36000
	12000
	48000
	43200

	  For Sub-Frames 2,7
	Bits
	11600
	12800
	12800
	34800
	11600
	46400
	41600

	  For Sub-Frames 3,8
	Bits
	11600
	12800
	12800
	34800
	12000
	46400
	41600

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	9840
	9840
	10560
	29520
	9840
	39360
	35424

	Max. Throughput averaged over 1 frame 
	Mbps
	3.1976
	3.1976
	3.236
	15.3696
	5.4568
	31.800
	22.503

	UE Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 2
	≥ 1
	11-12
	≥ 5

	UE DL Category
	
	≥ 6
	≥ 6
	≥ 6
	≥ 6
	≥ 6
	≥ 13
	≥ 6

	Note 1:
2 symbols allocated to PDCCH. 

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3:
50 resource blocks are allocated in sub-frames 1, 2, 3, 4, 6, 7, 8, 9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0.
Note 4:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
Note 5:
50 resource blocks are allocated in sub-frames 1, 2, 3, 4, 6, 7, 8, 9 and 47 resource blocks (RB0–RB23 and RB27–RB49) are allocated in sub-frame 0. In sub-frame 0, PDSCH is rate matched around RB22, RB23 and RB27.


<< Start of Next Change >>
A.3.4.3.5
Eight antenna ports (CSI-RS)

The reference measurement channels in Table A.3.4.3.5-1 apply for verifying demodulation performance for CDM-multiplexed UE specific reference symbols with two cell-specific antenna ports and eight CSI-RS antenna ports.
Table A.3.4.3.5-1: Fixed Reference Channel for CDM-multiplexed DM RS with eight CSI-RS antenna ports
	Parameter
	Unit
	Value

	Reference channel
	
	R.50 TDD
	R.50-1 TDD
	R.50-2 TDD

	Channel bandwidth
	MHz
	10
	10
	10

	Allocated resource blocks
	
	50 (Note 4)
	50 (Note 4)
	50 (Note 6)

	Uplink-Downlink Configuration (Note 3)
	
	1
	1
	1

	Allocated subframes per Radio Frame (D+S)
	
	3+2
	3+2
	3+2

	Modulation
	
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3

	Information Bit Payload
	
	
	
	

	  For Sub-Frames 4,9 (non CSI-RS subframe)
	Bits
	3624
	3624
	3624

	 For Sub-Frames 4,9 (CSI-RS subframe)
	Bits
	3624
	3624
	3624

	  For Sub-Frames 1,6
	
	2664
	2664
	3112

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	2984
	2984
	3368

	Number of Code Blocks per Sub-Frame
(Note 5)
	
	
	
	

	  For Sub-Frames 4,9 (non CSI-RS subframe)
	
	1
	1
	1

	 For Sub-Frames 4,9 (CSI-RS subframe)
	
	1
	1
	1

	  For Sub-Frames 1,6
	
	1
	1
	1

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	1
	1
	1

	Binary Channel Bits Per Sub-Frame
	
	
	
	

	  For Sub-Frames 4,9 (non CSI-RS subframe)
	Bits
	12000
	13200
	13200

	For Sub-Frames 4,9 (CSI-RS subframe)
	Bits
	10400
	11600
	11600

	  For Sub-Frames 1,6
	
	7872
	7872
	8448

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	9840
	9840
	10560

	Max. Throughput averaged over 1 frame
	Mbps
	1.556
	1.556
	1.684

	UE Category
	
	≥ 1
	≥ 1
	≥ 1

	Note 1:
2 symbols allocated to PDCCH.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3:
as per Table 4.2-2 in TS 36.211 [4].

Note 4: 
50 resource blocks are allocated in sub-frames 4,9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0 and the DwPTS portion of sub-frames 1,6.

Note 5: 
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
Note 6: 
50 resource blocks are allocated in sub-frames 4,9 and 47 resource blocks (RB0–RB23 and RB27–RB49) are allocated in sub-frame 0 and the DwPTS portion of sub-frames 1,6. In sub-frame 0 and the DwPTS portion of sub-frames 1, 6, PDSCH is rate matched around RB22, RB23 and RB27.


<< End of Change >>
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