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<Start of Changes>
8.2.1.3.1B
Enhanced Performance Requirement Type C –2Tx Antenna Ports
The requirements are specified in Table 8.2.1.3.1B-2, with the addition of the parameters in Table 8.2.1.3.1B-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of large delay CDD with 2 transmitter antennas.

Table 8.2.1.3.1B-1: Test Parameters for Large Delay CDD (FRC)

	Parameter
	Unit
	Test 1

	Downlink power allocation
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	dBm/15kHz
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	PDSCH transmission mode
	
	3

	Note 1:
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Table 8.2.1.3.1B-2: Enhanced Performance Requirement Type C for Large Delay CDD (FRC)

	Test num
	Bandwidth
	Reference channel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE category

	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.11 FDD
	OP.1 FDD
	EVA70
	2x2 Medium
	70
	17.8
	≥2


8.2.1.3.1C
Enhanced Performance Requirement Type C - 2 Tx Antenna Ports with TM1 interference

The requirements are specified in Table 8.2.1.3.1C-2, with the addition of parameters in Table 8.2.1.3.1C-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of open-loop spatial multiplexing performence with 2 transmit antennas when the PDSCH transmission in the serving cell is interfered by PDSCH of one dominant interfering cell with transmission mode 1. In Table 8.2.1.3.1C-1, Cell 1 is the serving cell, and Cell 2 is interfering cells. The downlink physical channel setup is according to Annex C.3.2 for each of Cell 1 and Cell 2 respectively.

Table 8.2.1.3.1C-1 Test parameters for Larger Delay CDD (FRC) with TM1 interference

	Parameter
	Unit
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10 MHz

	Downlink power allocation
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	-3 (Note 1)
	0
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	0
	0

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

	Cyclic Prefix
	
	Normal
	Normal

	Cell ID
	
	0
	1

	Transmission mode
	
	3
	Note 2
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(Note 3)
	dB
	Reference Value in Table 8.2.1.3.1C-2
	12.95

	Correlation and antenna configuration
	
	Medium (2x2)
	Medium(1x2)

	Number of OFDM symbols for PDCCH
	
	2
	N/A

	Max number of HARQ transmissions
	
	4
	N/A

	Redundancy version coding sequence
	
	{0,1,2,3}
	N/A

	Note 1:
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Note 2: 
Downlink physical channel setup in Cell 2 in accordance with Annex C.3.2 applying OCNG pattern OP.5 FDD as defined in Annex A.5.1.5.
Note 3: 
Cell 1 is the serving cell. Cell 2 is the interfering cell.
Note 4: 
All cells are time-synchronous.

Note 5: 
SIB-1 will not be transmitted in Cell2 in this test.


Table 8.2.1.3.1C-2 Enhanced Performance Requirement Type C, Larger Delay CDD (FRC) with TM1 interference

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note 1)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 2)
	

	1
	R.11-8 FDD
	OP.1 FDD
	OP.5 FDD
	EVA70
	EVA70
	70
	19.9
	≥2

	Note 1:
The propagation conditions for Cell 1 and Cell 2 are statistically independent.

Note 2:
SNR corresponds to 
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 of Cell 1.


<Next Changed Section >

8.2.1.4.2A
Enhanced Performance Requirement Type C – Multi-layer Spatial Multiplexing 2Tx Antenna Ports

The requirements are specified in Table 8.2.1.4.2A-2,with the addition of the parameters in Table 8.2.1.4.2A-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-two performance with wideband precoding.

Table 8.2.1.4.2A-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)

	Parameter
	Unit
	Test 1

	Downlink power allocation
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	Precoding granularity
	PRB
	50

	PMI delay (Note 2)
	ms
	8

	Reporting interval
	ms
	1

	Reporting mode
	
	PUSCH 3-1

	CodeBookSubsetRestriction bitmap
	
	110000

	PDSCH transmission mode
	
	4

	Note 1:
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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).


Table 8.2.1.4.2A-2: Enhanced Performance Requirement Type C for Multi-Layer Spatial Multiplexing with TM4 (FRC)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	 R.11 FDD
	OP.1 FDD
	 ETU70
	2x2 Medium
	70
	18.3
	≥2


<Next Changed Section >

8.2.2.3.1B
Enhanced Performance Requirement Type C - 2Tx Antenna Ports 

The requirements are specified in Table 8.2.2.3.1B-2, with the addition of the parameters in Table 8.2.2.3.1B-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of large delay CDD with 2 transmitter antennas.
Table 8.2.2.3.1B-1: Test Parameters for Large Delay CDD (FRC)
	Parameter
	Unit
	Test 1

	Downlink power allocation
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	ACK/NACK feedback mode
	
	Bundling

	PDSCH transmission mode
	
	3

	Note 1:
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Table 8.2.2.3.1B-2: Enhanced Performance Requirement Type C for Large Delay CDD (FRC)

	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.11-1 TDD
	OP.1 TDD
	EVA70
	2x2 Medium
	70
	17.4
	≥2


8.2.2.3.1C
Enhanced Performance Requirement Type C - 2 Tx Antenna Ports with TM1 interference
The requirements are specified in Table 8.2.2.3.1C-2, with the addition of parameters in Table 8.2.2.3.1C-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of open-loop spatial multiplexing performence with 2 transmit antennas when the PDSCH transmission in the serving cell is interfered by PDSCH of one dominant interfering cell with transmission mode 1. In Table 8.2.2.3.1C-1, Cell 1 is the serving cell, and Cell 2 is interfering cells. The downlink physical channel setup is according to Annex C.3.2 for each of Cell 1 and Cell 2 respectively.

Table 8.2.2.3.1C-1 Test parameters for Larger Delay CDD (FRC) with TM1 interference

	Parameter
	Unit
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10 MHz

	Downlink power allocation
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	-3 (Note 1)
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	0
	0

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

	Cyclic Prefix
	
	Normal
	Normal

	Cell ID
	
	0
	1

	Transmission mode
	
	3
	Note 2
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(Note 3)
	dB
	Reference Value in Table 8.2.2.3.1C-2
	12.95

	Correlation and antenna configuration
	
	Medium (2x2)
	Medium(1x2)

	Number of OFDM symbols for PDCCH
	
	2
	N/A

	Max number of HARQ transmissions
	
	4
	N/A

	Redundancy version coding sequence
	
	{0,1,2,3}
	N/A

	Note 1:

[image: image23.wmf]1

=

B

P


Note 2: 
Downlink physical channel setup in Cell 2 in accordance with Annex C.3.2 applying OCNG pattern OP.5 TDD as defined in Annex A.5.2.5.
Note 3: 
Cell 1 is the serving cell. Cell 2 is the interfering cell.
Note 4: 
All cells are time-synchronous.

Note 5: 
SIB-1 will not be transmitted in Cell2 in this test.


Table 8.2.2.3.1C-2 Enhanced Performance Requirement Type C, Larger Delay CDD (FRC) with TM1 interference

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note 1)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 2)
	

	1
	R.11-10 TDD
	OP.1 TDD
	OP.5 TDD
	EVA70
	EVA70
	70
	19.6
	≥2

	Note 1:
The propagation conditions for Cell 1 and Cell 2 are statistically independent.

Note 2:
SNR corresponds to 
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 of Cell 1.


<Next Changed Section >

8.2.2.4.2A
Enhanced Performance Requirement Type C Multi-Layer Spatial Multiplexing 2 Tx Antenna Port
The requirements are specified in Table 8.2.2.4.2A-2, with the addition of the parameters in Table 8.2.2.4.2A-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-two performance with wideband precoding.
Table 8.2.2.4.2A-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)

	Parameter
	Unit
	Test 1

	Downlink power allocation
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	Precoding granularity
	PRB
	50

	PMI delay (Note 2)
	ms
	10 or 11

	Reporting interval
	ms
	1 or 4 (Note 3)

	Reporting mode
	
	PUSCH 3-1

	ACK/NACK feedback mode
	
	Bundling

	CodeBookSubsetRestriction bitmap
	
	110000

	PDSCH transmission mode
	
	4

	Note 1:
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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:
For Uplink - downlink configuration 1 the reporting interval will alternate between 1ms and 4ms.


Table 8.2.2.4.2A-2: Enhanced Performance Requirement Type C for Multi-Layer Spatial Multiplexing (FRC)

	Test number
	Band-width
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.11-1 TDD
	OP.1 TDD
	ETU70
	2x2 Medium
	70
	17.8
	≥2


<Next Changed Section >

A.3.1.1
Overview of DL reference measurement channels

In Table A.3.1.1-1 are listed the DL reference measurement channels specified in annexes A.3.2 to A.3.10  of this release of TS 36.101. This table is informative and serves only to a better overview. The reference for the concrete reference measurement channels and corresponding implementation’s parameters as to be used for requirements are annexes A.3.2 to A.3.10  as appropriate.

Table A.3.1.1-1: Overview of DL reference measurement channels

	Duplex
	Table
	Name
	BW
	Mod
	TCR
	RB
	RB
Offset
	UE Categ
	Notes

	<Unchanged lines omiited>

	FDD, PDSCH Performance, Multi-antenna transmission (CRS), Two antenna ports

	FDD
	Table A.3.3.2.1-1
	R.10 FDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	 

	FDD
	Table A.3.3.2.1-1
	R.10-2 FDD
	5
	QPSK
	1/3
	25
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-1
	R.11 FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	 

	FDD
	Table A.3.3.2.1-1
	R.11-2 FDD
	5
	16QAM
	1/2
	25
	
	≥ 1
	 

	FDD
	Table A.3.3.2.1-1
	R.11-3 FDD
	10
	16QAM
	1/2
	40
	
	≥ 1
	 

	FDD
	Table A.3.3.2.1-1
	R.11-4 FDD
	10
	QPSK
	1/2
	50
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-1
	R.30 FDD
	20
	16QAM
	1/2
	100
	
	≥ 2
	 

	FDD
	Table A.3.3.2.1-1
	R.30-1 FDD
	15
	16QAM
	1/2
	75
	
	≥ 2
	

	FDD
	Table A.3.3.2.1-1
	R.35 FDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	 

	FDD
	Table A.3.3.2.1-1
	R.35-1 FDD
	20
	64QAM
	0.39
	100
	
	4
	

	FDD
	Table A.3.3.2.1-1
	R.35-2 FDD
	15
	64QAM
	0.39
	75
	
	≥ 2
	

	FDD
	Table A.3.3.2.1-1
	R.35-3 FDD
	10
	64QAM
	0.39
	50
	
	≥ 2
	

	FDD
	Table A.3.3.2.1-2
	R.35-4 FDD
	10
	64QAM
	0.47
	50
	
	≥ 2
	 

	FDD
	Table A.3.3.2.1-2
	R.46 FDD
	10
	QPSK
	
	50
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-2
	R.47 FDD
	10
	16QAM
	
	50
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-2
	R.11-5 FDD
	1.4
	16QAM
	1/2
	6
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-2
	R.11-6 FDD
	3
	16QAM
	1/2
	15
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-2
	R.11-7 FDD
	15
	16QAM
	1/2
	75
	
	≥ 2
	

	FDD
	Table A.3.3.2.1-2
	R.11-8 FDD
	10
	QPSK
	3/5
	50
	
	≥ 2
	

	FDD
	Table A.3.3.2.1-2
	R.65 FDD
	10
	256QAM
	0.6
	50
	
	11-15
	

	FDD
	Table A.3.3.2.1-3
	R. 62 FDD
	10
	16QAM
	1/2
	3
	
	0
	

	FDD
	Table A.3.3.2.1-3
	R.63 FDD
	10
	64QAM
	1/2
	1
	
	0
	

	FDD, PDSCH Performance, Multi-antenna transmission (CRS), Four antenna ports

	<Unchanged lines omiited>

	TDD, PDSCH Performance, Multi-antenna transmission (CRS), Two antenna ports

	TDD
	Table A.3.4.2.1-1
	R.10 TDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	 

	TDD
	Table A.3.4.2.1-1
	R.11 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	 

	TDD
	Table A.3.4.2.1-1
	R.11-1 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	 

	TDD
	Table A.3.4.2.1-1
	R.11-2 TDD
	5
	16QAM
	1/2
	25
	
	≥ 1
	 

	TDD
	Table A.3.4.2.1-1
	R.11-3 TDD
	10
	16QAM
	1/2
	40
	
	≥ 1
	 

	TDD
	Table A.3.4.2.1-1
	R.11-4 TDD
	10
	QPSK
	1/2
	50
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-1
	R.30 TDD
	20
	16QAM
	1/2
	100
	
	≥ 2
	 

	TDD
	Table A.3.4.2.1-1
	R.30-1 TDD
	20
	16QAM
	1/2
	100
	
	≥ 2
	 

	TDD
	Table A.3.4.2.1-1
	R.30-2 TDD
	20
	16QAM
	1/2
	100
	
	3
	

	TDD
	Table A.3.4.2.1-1
	R.35 TDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	 

	TDD
	Table A.3.4.2.1-1
	R.35-1 TDD
	20
	64QAM
	0.39
	100
	
	4
	

	TDD
	Table A.3.4.2.1-2
	R.35-2 TDD
	10
	64QAM
	0.47
	50
	
	≥ 2
	 

	TDD
	Table A.3.4.2.1-2
	R.46 TDD
	10
	QPSK
	
	50
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-2
	R.47 TDD
	10
	16QAM
	
	50
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-2
	R.11-5 TDD
	1.4
	16QAM
	1/2
	6
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-2
	R.11-6 TDD
	3
	16QAM
	1/2
	15
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-2
	R.11-7 TDD
	5
	16QAM
	1/2
	25
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-2
	R.11-8 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	TDD
	Table A.3.4.2.1-2
	R.11-9 TDD
	15
	16QAM
	1/2
	75
	
	≥ 2
	

	TDD
	Table A.3.4.2.1-2
	R.11-10 TDD
	10
	QPSK
	3/5
	50
	
	≥ 2
	

	TDD
	Table A.3.4.2.1-3
	R.62 TDD
	10
	16QAM
	1/2
	3
	
	0
	

	TDD
	Table A.3.4.2.1-3
	R.63 TDD
	10
	64QAM
	1/2
	1
	
	0
	

	TDD
	Table A.3.4.2.1-4
	R.65 TDD
	20
	256QAM
	0.6
	100
	
	11-15
	

	TDD
	Table A.3.4.2.1-5
	R.67 TDD
	10
	16QAM
	0.4
	50
	
	≥ 1
	

	TDD, PDSCH Performance, Multi-antenna transmission (CRS), Four antenna ports

	<Unchanged lines omiited>
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