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==================================START CHANGES=====================================
9.4.2.3.1
FDD

For the parameters specified in Table 9.4.2.3.1-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in 9.4.2.3.1-2.

Table 9.4.2.3.1-1 PMI test for single-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
	
	Low
ULA 4 x 2

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,18

	Beamforming model
	
	Annex B.4.3

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

	CSI-RS reference signal configuration
	
	8

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 FFFF

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

	Reporting mode
	
	PUSCH 1-2

	Reporting interval
	ms
	5

	PMI delay
	ms
	8

	Measurement channel
	
	R.45-1 FDD for UE Category 1, R.45 FDD for UE Category 2-8

	OCNG Pattern
	
	OP.7 FDD for UE Category 1

OP.1 FDD for UE Category 2-8

	Max number of HARQ transmissions
	
	4

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

	Note 1:
For random precoder selection, the precoders 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:
Void.
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 9.4.2.3.1-2 Minimum requirement (FDD)

	Parameter
	Test 1

	 
	1.3

	UE Category
	1-8


9.4.2.3.2
TDD

For the parameters specified in Table 9.4.2.3.2-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in 9.4.2.3.2-2.

Table 9.4.2.3.2-1 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
	
	EVA5

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

	Antenna configuration
	
	8 x 2

	Correlation modeling
	
	High, Cross polarized

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,22

	Beamforming model
	
	Annex B.4.3

	CSI-RS periodicity and subframe offset

TCSI-RS / ∆CSI-RS 
	
	5/ 4

	CSI-RS reference signal configuration
	
	4

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 001F FFE0 0000 0000 FFFF

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

	Reporting mode
	
	PUSCH 1-2

	Reporting interval
	ms
	5 (Note 4)

	PMI delay
	ms
	10

	Measurement channel
	
	R.45-1 TDD for UE Category 1, R.45 TDD for UE Category 2-8

	OCNG Pattern
	
	OP.7 TDD for UE Category 1
OP.1 TDD for UE Category 2-8

	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 precoders 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:
Void.
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.

Note 5: 
Randomization of the principle beam direction shall be used as specified in B.2.3A.4. 


Table 9.4.2.3.2-2 Minimum requirement (TDD)

	Parameter
	Test 1

	 
	3.5

	UE Category
	1-8


===================================END CHANGES====================================

Sections without changes omitted

==================================START CHANGES=====================================

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.50 FDD

	Channel bandwidth
	MHz
	10
	10

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

	Allocated subframes per Radio Frame
	
	9
	9

	Modulation
	
	QPSK
	64QAM

	Target Coding Rate
	
	1/3
	1/2

	Information Bit Payload 
	
	
	

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

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

	  For Sub-Frame 5
	Bits
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	2984
	14688

	Number of Code Blocks (Note 4)
	
	
	

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

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

	  For Sub-Frame 5
	Bits
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	1
	3

	Binary Channel Bits
	
	
	

	  For Sub-Frames 1,4,6,9
	Bits
	12000
	36000

	  For Sub-Frames 2,7
	
	11600
	34800

	  For Sub-Frames 3,8
	
	11600
	34800

	  For Sub-Frame 5
	Bits
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	9840
	29520

	Max. Throughput averaged over 1 frame 
	Mbps
	3.1976
	15.3696

	UE Category
	
	≥ 1
	≥ 2

	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).


The reference measurement channels in Table A.3.3.3.2-2 apply for verifying FDD PMI accuracy measurement with two CRS antenna ports and four CSI-RS antenna ports.
Table A.3.3.3.2-2: Fixed Reference Channel for four antenna ports (CSI-RS)
	Parameter
	Unit
	Value

	Reference channel
	
	R.44
FDD
	R.45
FDD
	R.45-1
FDD

	Channel bandwidth
	MHz
	10
	10
	10

	Allocated resource blocks
	
	503
	503
	39 

	Allocated subframes per Radio Frame 
	
	10
	10
	10

	Modulation
	
	QPSK
	16QAM
	16QAM

	Target Coding Rate
	
	1/3
	1/2
	1/2

	Information Bit Payload
	
	
	
	

	  For Sub-Frames (Non CSI-RS subframe)
	Bits
	3624
	11448
	8760

	  For Sub-Frames (CSI-RS subframe)
	Bits
	3624
	11448
	8760

	 For Sub-Frames  (ZeroPowerCSI-RS subframe)
	Bits
	n/a
	n/a
	n/a

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	2984
	9528
	8760

	Number of Code Blocks per Sub-Frame
(Note 4)
	
	
	
	

	  For Sub-Frames (Non CSI-RS subframe)
	
	1
	2
	2

	  For Sub-Frames  (CSI-RS subframe)
	
	1
	2
	2

	  For Sub-Frames (ZeroPowerCSI-RS subframe)
	Bits
	n/a
	n/a
	n/a

	  For Sub-Frame 5
	
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	
	1
	2
	2

	Binary Channel Bits Per Sub-Frame
	
	
	
	

	  For Sub-Frames (Non CSI-RS subframe)
	Bits
	12000
	24000
	18720

	  For Sub-Frames (CSI-RS subframe)
	Bits
	11600
	23200
	18096

	  For Sub-Frames  (ZeroPowerCSI-RS subframe)
	Bits
	n/a
	n/a
	n/a

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	9840
	19680
	18720

	Max. Throughput averaged over 1 frame
	Mbps
	3.1976
	10.1112
	7.884

	UE Category
	
	≥ 1
	≥ 2
	≥ 1

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:
Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [4]

Note 3:     For R.44 and R.45, 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. For R.45-1, 39 resource blocks are allocated in all subframes (RB0–RB20 and RB30–RB47). 
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)


===================================END CHANGES====================================

Sections without changes omitted

==================================START CHANGES=====================================

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

	Channel bandwidth
	MHz
	10

	Allocated resource blocks
	
	50 (Note 4)

	Uplink-Downlink Configuration (Note 3)
	
	1

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

	Modulation
	
	QPSK

	Target Coding Rate
	
	1/3

	Information Bit Payload
	
	

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

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

	  For Sub-Frames 1,6
	
	2664

	  For Sub-Frame 5
	Bits
	n/a

	  For Sub-Frame 0
	Bits
	2984

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

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

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

	  For Sub-Frames 1,6
	
	1

	  For Sub-Frame 5
	
	n/a

	  For Sub-Frame 0
	
	1

	Binary Channel Bits Per Sub-Frame
	
	

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

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

	  For Sub-Frames 1,6
	
	7872

	  For Sub-Frame 5
	Bits
	n/a

	  For Sub-Frame 0
	Bits
	9840

	Max. Throughput averaged over 1 frame
	Mbps
	1.556

	UE Category
	
	≥ 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).


The reference measurement channels in Table A.3.4.3.5-2 apply for verifying TDD PMI accuracy measurement with two CRS antenna ports and eight CSI-RS antenna ports.
Table A.3.4.3.5-2: Fixed Reference Channel for eight antenna ports (CSI-RS) 
	Parameter
	Unit
	Value

	Reference channel
	
	R.45
TDD
	R.45-1
TDD
	

	Channel bandwidth
	MHz
	10
	10
	

	Allocated resource blocks
	
	504
	39 
	

	Uplink-Downlink Configuration (Note 3)
	
	1
	1
	

	Allocated subframes per Radio Frame (D+S)
	
	4+2
	4+2
	

	Allocated subframes per Radio Frame 
	
	10
	10
	

	Modulation
	
	16QAM
	16QAM
	

	Target Coding Rate
	
	1/2
	1/2
	

	Information Bit Payload
	
	
	
	

	  For Sub-Frames  4 and 9

   (Non CSI-RS subframe)
	Bits
	n/a
	n/a
	

	 For Sub-Frames  4 and 9

    (CSI-RS subframe)
	Bits
	11448
	8760
	

	For Sub-Frames 1,6
	Bits
	7736
	7480
	

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	

	  For Sub-Frame 0
	Bits
	9528
	8760
	

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

	  For Sub-Frames  4 and 9

   (Non CSI-RS subframe)
	
	n/a
	n/a
	

	For Sub-Frames  4 and 9

    (CSI-RS subframe)
	
	2
	2
	

	For Sub-Frames 1,6
	
	2
	2
	

	  For Sub-Frame 5
	
	n/a
	n/a
	

	  For Sub-Frame 0
	
	2
	2
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	

	  For Sub-Frames  4 and 9

   (Non CSI-RS subframe)
	Bits
	n/a
	n/a
	

	  For Sub-Frames  4 and 9

  (CSI-RS subframe)
	Bits
	22400
	17472
	

	For Sub-Frames 1,6
	Bits
	15744
	14976
	

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	

	  For Sub-Frame 0
	Bits
	19680
	18720
	

	Max. Throughput averaged over 1 frame
	Mbps
	4.7896
	4.1240
	

	UE Category
	
	≥ 2
	≥ 1
	

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 OFDM symbols are 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:      For R.45, 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. For R.45-1, 39 resource blocks are allocated in sub-frames 0,4,9 and the DwPTS portion of sub-frames 1,6 (RB0–RB20 and RB30–RB47).
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:
Localized allocation started from RB #0 is applied.


===================================END CHANGES====================================

