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A.4
CQI reference measurement channels
This section defines the DL signal applicable to the reporting of channel quality information (Clause 9.2 and 9.3).

In Table A.4-0 are listed the UL/DL reference measurement channels specified in annex A.4 of this release of TS 36.521-1. 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 testing are the other tables of this annex as appropriate.

Table A.4-0: Overview of CSI reference measurement channels

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

	CSI Performance, PDSCH, Full allocation

	FDD
	Table A.4-1
	
	10
	CQI
	CQI
	50
	
	
	

	TDD
	Table A.4-2
	
	10
	CQI
	CQI
	50
	
	
	

	CSI Performance, PDSCH, Partial allocation (6 RB-s)

	FDD
	Table A.4-4
	
	10
	CQI
	CQI
	6
	
	
	

	TDD
	Table A.4-5
	
	10
	CQI
	CQI
	6
	
	
	

	CSI Performance, PDSCH, Partial allocation (15 RB-s)

	FDD
	Table A.4-7
	
	10
	CQI
	CQI
	15
	
	
	

	TDD
	Table A.4-8
	
	10
	CQI
	CQI
	15
	
	
	

	CSI Performance, PDSCH, Partial allocation (3 RB-s)

	FDD
	Table A.4-10
	
	10
	CQI
	CQI
	3
	
	
	

	TDD
	Table A.4-11
	
	10
	CQI
	CQI
	3
	
	
	

	CSI Performance, PUSCH for PUCCH reporting mode

	FDD
	Table A.4.1-1
	
	10
	QPSK
	1/3
	6
	
	≥ 1
	

	TDD
	Table A.4.1-2
	
	10
	QPSK
	1/3
	6
	
	≥ 1
	


The reference channels in Table A.4-1, A.4-2, A.4-4 and A.4-5 comply with the CQI definition specified in Sec. 7.2.3 of TS 36.213 [10].  Table A.4-3 and A.4-6 specify the transport format corresponding to each CQI for single antenna transmission. Table A.4-3a specifies the transport format corresponding to each CQI for dual antenna transmission.
Table A.4-1: Reference channel for CQI requirements (FDD) full PRB allocation

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	8
	8
	8
	8
	8
	8

	Modulation
	
	
	
	
	Table A.4-3
	Table A.4-3a
	
	

	Target coding rate
	
	
	
	
	Table A.4-3
	Table A.4-3a
	
	

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Note 1:
3 symbols allocated to PDCCH

Note 2:
Only subframes 1,2,3,4,6,7,8, and 9 are allocated to avoid PBCH and synchronization signal overhead


Table A.4-2: Reference channel for CQI requirements (TDD) full PRB allocation

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	4
	4
	4
	4
	4
	4

	Modulation
	
	
	
	
	Table A.4-3
	Table A.4-3a
	
	

	Target coding rate
	
	
	
	
	Table A.4-3
	Table A.4-3a
	
	

	Number of HARQ Processes
	Processes
	10
	10
	10
	10
	10
	10

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Note 1:
3 symbols allocated to PDCCH

Note 2:
UL-DL configuration 2 is used and only subframes 3, 4, 8, and 9 are allocated to avoid PBCH and synchronization signal overhead


Table A.4-3: Transport format corresponding to each CQI index for 50 PRB allocation single antenna transmission
	CQI index
	Modulation
	Target code rate 
	Imcs
	Information Bit Payload

(Subframes 1,2,3,4,6,7,8,9)
	Binary Channel Bits Per Sub-Frame (Subframes 1,2,3,4,6,7,8,9)
	Actual Code rate 

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	12600
	0.1117

	2
	QPSK
	0.1172
	0
	1384
	12600
	0.1117

	3
	QPSK
	0.1885
	2
	2216
	12600
	0.1778

	4
	QPSK
	0.3008
	4
	3624
	12600
	0.2895

	5
	QPSK
	0.4385
	6
	5160
	12600
	0.4114

	6
	QPSK
	0.5879
	8
	6968
	12600
	0.5549

	7
	16QAM
	0.3691
	11
	8760
	25200
	0.3486

	8
	16QAM
	0.4785
	13
	11448
	25200
	0.4552

	9
	16QAM
	0.6016
	16
	15264
	25200
	0.6067

	10
	64QAM
	0.4551
	18
	16416
	37800
	0.4349

	11
	64QAM
	0.5537
	21
	21384
	37800
	0.5663

	12
	64QAM
	0.6504
	23
	25456
	37800
	0.6741

	13
	64QAM
	0.7539
	25
	28336
	37800
	0.7503

	14
	64QAM
	0.8525
	27
	31704
	37800
	0.8394

	15
	64QAM
	0.9258
	27
	31704
	37800
	0.8394

	Note1: Sub-frame#0 and #5 are not used for the corresponding requirement.


Table A.4-3a: Transport format corresponding to each CQI index for 50 PRB allocation dual antenna transmission

	CQI index
	Modulation
	Target code rate 
	Imcs
	Information Bit Payload

(Subframes 1,2,3,4,6,7,8,9)
	Binary Channel Bits Per Sub-Frame (Subframes 1,2,3,4,6,7,8,9)
	Actual Code rate

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	12000
	0.1173

	2
	QPSK
	0.1172
	0
	1384
	12000
	0.1173

	3
	QPSK
	0.1885
	2
	2216
	12000
	0.1867

	4
	QPSK
	0.3008
	4
	3624
	12000
	0.3040

	5
	QPSK
	0.4385
	6
	5160
	12000
	0.4320

	6
	QPSK
	0.5879
	8
	6968
	12000
	0.5827

	7
	16QAM
	0.3691
	11
	8760
	24000
	0.3660

	8
	16QAM
	0.4785
	13
	11448
	24000
	0.4780

	9
	16QAM
	0.6016
	15
	14112
	24000
	0.5890

	10
	64QAM
	0.4551
	18
	16416
	36000
	0.4567

	11
	64QAM
	0.5537
	20
	19848
	36000
	0.5520

	12
	64QAM
	0.6504
	22
	22920
	36000
	0.6373

	13
	64QAM
	0.7539
	24
	27376
	36000
	0.7611

	14
	64QAM
	0.8525
	26
	30576
	36000
	0.8500

	15
	64QAM
	0.9258
	27
	31704
	36000
	0.8813

	Note1: Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


Table A.4-3b: Transport format corresponding to each CQI index for 50 PRB allocation (CSI-RS): 2 CRS ports, Non CSI-RS subframe
	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload


	Binary Channel Bits Per Sub-Frame 

	0
	out of range
	out of range
	DTX
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	10800

	2
	QPSK
	0.1172
	0
	1384
	10800

	3
	QPSK
	0.1885
	2
	2216
	10800

	4
	QPSK
	0.3008
	[]
	[3624]
	10800

	5
	QPSK
	0.4385
	5
	4392
	10800

	6
	QPSK
	0.5879
	7
	6200
	10800

	7
	16QAM
	0.3691
	10
	7992
	21600

	8
	16QAM
	0.4785
	12
	9912
	21600

	9
	16QAM
	0.6016
	14
	12960
	21600

	10
	64QAM
	0.4551
	17
	15264
	32400

	11
	64QAM
	0.5537
	19
	18336
	32400

	12
	64QAM
	0.6504
	21
	21384
	32400

	13
	64QAM
	0.7539
	23
	25456
	32400

	14
	64QAM
	0.8525
	24
	27376
	32400

	15
	64QAM
	0.9258
	25
	28336
	32400

	Note 1:
Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


Table A.4-3c: Transport format corresponding to each CQI index for 50 PRB allocation (CSI-RS): 2 CRS ports, 4 CSI-RS ports, CSI-RS Subframe
	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload


	Binary Channel Bits Per Sub-Frame 

	0
	out of range
	out of range
	DTX
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	10400

	2
	QPSK
	0.1172
	0
	1384
	10400

	3
	QPSK
	0.1885
	1
	1800
	10400

	4
	QPSK
	0.3008
	3
	2856
	10400

	5
	QPSK
	0.4385
	5
	4392
	10400

	6
	QPSK
	0.5879
	7
	6200
	10400

	7
	16QAM
	0.3691
	10
	7992
	20800

	8
	16QAM
	0.4785
	12
	9912
	20800

	9
	16QAM
	0.6016
	14
	12960
	20800

	10
	64QAM
	0.4551
	17
	15264
	31200

	11
	64QAM
	0.5537
	18
	16416
	31200

	12
	64QAM
	0.6504
	20
	19848
	31200

	13
	64QAM
	0.7539
	22
	22920
	31200

	14
	64QAM
	0.8525
	24
	27376
	31200

	15
	64QAM
	0.9258
	25
	28336
	31200

	Note 1:
Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


Table A.4-3d: Transport format corresponding to each CQI index for 50 PRB allocation (CSI-RS): 2 CRS ports, 8 CSI-RS ports, CSI-RS Subframe
	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload


	Binary Channel Bits Per Sub-Frame 

	0
	out of range
	out of range
	DTX
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	10000

	2
	QPSK
	0.1172
	0
	1384
	10000

	3
	QPSK
	0.1885
	1
	1800
	10000

	4
	QPSK
	0.3008
	3
	2856
	10000

	5
	QPSK
	0.4385
	5
	4392
	10000

	6
	QPSK
	0.5879
	7
	6200
	10000

	7
	16QAM
	0.3691
	10
	7992
	20000

	8
	16QAM
	0.4785
	12
	9912
	20000

	9
	16QAM
	0.6016
	13
	11448
	20000

	10
	64QAM
	0.4551
	17
	15264
	30000

	11
	64QAM
	0.5537
	18
	16416
	30000

	12
	64QAM
	0.6504
	20
	19848
	30000

	13
	64QAM
	0.7539
	22
	22920
	30000

	14
	64QAM
	0.8525
	23
	25456
	30000

	15
	64QAM
	0.9258
	24
	27376
	30000

	Note 1:
Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


Table A.4-3e: Transport format corresponding to each CQI index for 50 PRB allocation (CSI-RS): 1 CRS port, Non CSI-RS subframe
	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload


	Binary Channel Bits Per Sub-Frame 

	0
	out of range
	out of range
	DTX
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	11400

	2
	QPSK
	0.1172
	0
	1384
	11400

	3
	QPSK
	0.1885
	2
	2216
	11400

	4
	QPSK
	0.3008
	4
	3624
	11400

	5
	QPSK
	0.4385
	6
	5160
	11400

	6
	QPSK
	0.5879
	8
	6968
	11400

	7
	16QAM
	0.3691
	10
	7992
	22800

	8
	16QAM
	0.4785
	13
	11448
	22800

	9
	16QAM
	0.6016
	15
	14112
	22800

	10
	64QAM
	0.4551
	17
	15264
	34200

	11
	64QAM
	0.5537
	19
	18336
	34200

	12
	64QAM
	0.6504
	21
	21384
	34200

	13
	64QAM
	0.7539
	23
	25456
	34200

	14
	64QAM
	0.8525
	25
	28336
	34200

	15
	64QAM
	0.9258
	26
	30576
	34200

	Note 1:
Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


Table A.4-3f: Transport format corresponding to each CQI index for 50 PRB allocation (CSI-RS): 1 CRS port, 2 CSI-RS ports, CSI-RS Subframe
	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload


	Binary Channel Bits Per Sub-Frame 

	0
	out of range
	out of range
	DTX
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	11200

	2
	QPSK
	0.1172
	0
	1384
	11200

	3
	QPSK
	0.1885
	2
	2216
	11200

	4
	QPSK
	0.3008
	4
	3624
	11200

	5
	QPSK
	0.4385
	6
	5160
	11200

	6
	QPSK
	0.5879
	7
	6200
	11200

	7
	16QAM
	0.3691
	10
	7992
	22400

	8
	16QAM
	0.4785
	12
	9912
	22400

	9
	16QAM
	0.6016
	14
	12960
	22400

	10
	64QAM
	0.4551
	17
	15264
	33600

	11
	64QAM
	0.5537
	19
	18336
	33600

	12
	64QAM
	0.6504
	21
	21384
	33600

	13
	64QAM
	0.7539
	23
	25456
	33600

	14
	64QAM
	0.8525
	25
	28336
	33600

	15
	64QAM
	0.9258
	26
	30576
	33600

	Note 1:
Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


Table A.4-4: Reference channel for CQI requirements (FDD) 6 PRB allocation (CRS)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	6
	6
	6
	6
	6

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	8
	8
	8
	8
	8
	8

	Modulation
	
	
	
	
	Table A.4-6
	
	

	Target coding rate
	
	
	
	
	Table A.4-6
	
	

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Note 1:
3 symbols allocated to PDCCH

Note 2:
Only subframes 1,2,3,4,6,7,8, and 9 are allocated to avoid PBCH and synchronization signal overhead


Table A.4-4a: Reference channel for CQI requirements (FDD) 6 PRB allocation (CSI-RS)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	6
	6
	6
	6
	6

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	8
	8
	8
	8
	8
	8

	Modulation
	
	
	
	
	Table A.4-6a
	Table A.4-6b
	
	

	Target coding rate
	
	
	
	
	Table A.4-6a
	Table A.4-6b
	
	

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Note 1:
3 symbols allocated to PDCCH

Note 2:
Only subframes 1,2,3,4,6,7,8, and 9 are allocated to avoid PBCH and synchronization signal overhead


Table A.4-5: Reference channel for CQI requirements (TDD) 6 PRB allocation (CRS)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	6
	6
	6
	6
	6

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	4
	4
	4
	4
	4
	4

	Modulation
	
	
	
	
	Table A.4-6
	
	

	Target coding rate
	
	
	
	
	Table A.4-6
	
	

	Number of HARQ Processes
	Processes
	10
	10
	10
	10
	10
	10

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Note 1:
3 symbols allocated to PDCCH

Note 2:
UL-DL configuration 2 is used and only subframes 3, 4, 8, and 9 are allocated to avoid PBCH and synchronization signal overhead


Table A.4-5a: Reference channel for CQI requirements (TDD) 6 PRB allocation (CSI-RS)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	6
	6
	6
	6
	6

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	4
	4
	4
	4
	4
	4

	Modulation
	
	
	
	
	Table A.4-6a
	Table A.4-6b
	
	

	Target coding rate
	
	
	
	
	Table A.4-6a
	Table A.4-6b
	
	

	Number of HARQ Processes
	Processes
	10
	10
	10
	10
	10
	10

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Note 1:
3 symbols allocated to PDCCH

Note 2:
UL-DL configuration 2 is used and only subframes 3, 4, 8, and 9 are allocated to avoid PBCH and synchronization signal overhead


Table A.4-6: Transport format corresponding to each CQI index for 6 PRB allocation (CRS)
	CQI index
	Modulation
	Target code rate 
	Imcs
	Information Bit Payload

(Subframes 1,2,3,4,6,7,8,9)
	Binary Channel Bits Per Sub-Frame (Subframes 1,2,3,4,6,7,8,9)
	Actual Code rate 

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	152
	1512
	0.1005

	2
	QPSK
	0.1172
	0
	152
	1512
	0.1005

	3
	QPSK
	0.1885
	2
	256
	1512
	0.1693

	4
	QPSK
	0.3008
	4
	408
	1512
	0.2698

	5
	QPSK
	0.4385
	6
	600
	1512
	0.3968

	6
	QPSK
	0.5879
	8
	808
	1512
	0.5344

	7
	16QAM
	0.3691
	11
	1032
	3024
	0.3413

	8
	16QAM
	0.4785
	13
	1352
	3024
	0.4471

	9
	16QAM
	0.6016
	16
	1800
	3024
	0.5952

	10
	64QAM
	0.4551
	19
	2152
	4536
	0.4744

	11
	64QAM
	0.5537
	21
	2600
	4536
	0.5732

	12
	64QAM
	0.6504
	23
	2984
	4536
	0.6578

	13
	64QAM
	0.7539
	25
	3496
	4536
	0.7707

	14
	64QAM
	0.8525
	27
	3752
	4536
	0.8272

	15
	64QAM
	0.9258
	27
	3752
	4536
	0.8272

	Note1: Sub-frame#0 and #5 are not used for the corresponding requirement.


Table A.4-6a: Transport format corresponding to each CQI index for 6 PRB allocation (CSI-RS): 1 CRS port, Non CSI-RS subframe
	CQI index
	Modulation
	Target code rate 
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame
	

	0
	out of range
	out of range
	DTX
	-
	-
	

	1
	QPSK
	0.0762
	0
	152
	1368
	

	2
	QPSK
	0.1172
	0
	152
	1368
	

	3
	QPSK
	0.1885
	2
	256
	1368
	

	4
	QPSK
	0.3008
	4
	408
	1368
	

	5
	QPSK
	0.4385
	6
	600
	1368
	

	6
	QPSK
	0.5879
	8
	808
	1368
	

	7
	16QAM
	0.3691
	11
	1032
	2736
	

	8
	16QAM
	0.4785
	13
	1352
	2736
	

	9
	16QAM
	0.6016
	14
	1544
	2736
	

	10
	64QAM
	0.4551
	17
	1800
	4104
	

	11
	64QAM
	0.5537
	20
	2344
	4104
	

	12
	64QAM
	0.6504
	21
	2600
	4104
	

	13
	64QAM
	0.7539
	23
	2984
	4104
	

	14
	64QAM
	0.8525
	25
	3496
	4104
	

	15
	64QAM
	0.9258
	27
	3752
	4104
	

	Note 1:
Sub-frame#0 and #5 are not used for the corresponding requirement.


Table A.4-6b: Transport format corresponding to each CQI index for 6 PRB allocation (CSI-RS): 1 CRS port, 2 CSI-RS ports, CSI-RS Subframe
	CQI index
	Modulation
	Target code rate 
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame
	

	0
	out of range
	out of range
	DTX
	-
	-
	

	1
	QPSK
	0.0762
	0
	152
	1344
	

	2
	QPSK
	0.1172
	0
	152
	1344
	

	3
	QPSK
	0.1885
	1
	208
	1344
	

	4
	QPSK
	0.3008
	4
	408
	1344
	

	5
	QPSK
	0.4385
	6
	600
	1344
	

	6
	QPSK
	0.5879
	8
	808
	1344
	

	7
	16QAM
	0.3691
	10
	936
	2688
	

	8
	16QAM
	0.4785
	12
	1192
	2688
	

	9
	16QAM
	0.6016
	14
	1544
	2688
	

	10
	64QAM
	0.4551
	17
	1800
	4032
	

	11
	64QAM
	0.5537
	19
	2152
	4032
	

	12
	64QAM
	0.6504
	21
	2600
	4032
	

	13
	64QAM
	0.7539
	23
	2984
	4032
	

	14
	64QAM
	0.8525
	25
	3496
	4032
	

	15
	64QAM
	0.9258
	26
	3624
	4032
	

	Note 1:
Sub-frame#0 and #5 are not used for the corresponding requirement.


Table A.4-7: Reference channel for CQI requirements (FDD) partial PRB allocation (CRS)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	15

(Note 3)
	
	

	Subcarriers per resource block
	
	
	
	12
	
	

	Allocated subframes per Radio Frame
	
	
	
	8
	
	

	Modulation
	
	Table A.4-9

	Target coding rate
	
	Table A.4-9

	Number of HARQ processes
	
	
	
	8
	
	

	Maximum number of HARQ transmissions
	
	
	
	1
	
	

	Note 1:
3 symbols allocated to PDCCH

Note 2:
Only subframes 1,2,3,4,6,7,8, and 9 are allocated to avoid PBCH and synchronization signal overhead

Note 3:
Centred within the Transmission Bandwidth Configuration (Figure 5.6-1)


Table A.4-8: Reference channel for CQI requirements (TDD) partial PRB allocation (CRS)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	15

(Note 3)
	
	

	Subcarriers per resource block
	
	
	
	12
	
	

	Allocated subframes per Radio Frame
	
	
	
	4
	
	

	Modulation
	
	Table A.4-9

	Target coding rate
	
	Table A.4-9

	Number of HARQ processes
	
	
	
	10
	
	

	Maximum number of HARQ transmissions
	
	
	
	1
	
	

	Note 1:
3 symbols allocated to PDCCH

Note 2:
UL-DL configuration 2 is used and only subframes 3, 4, 8, and 9 are allocated to avoid PBCH and synchronization signal overhead

Note 3:
Centred within the Transmission Bandwidth Configuration (Figure 5.6-1)


Table A.4-9: Transport format corresponding to each CQI index for 15 PRB allocation (CRS)
	CQI index
	Modulation
	Target code rate 
	Imcs
	Information Bit Payload

(Subframes 1,2,3,4,6,7,8,9)
	Binary Channel Bits Per Sub-Frame (Subframes 1,2,3,4,6,7,8,9)
	Actual Code rate 

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	392
	3780
	0.1037

	2
	QPSK
	0.1172
	0
	392
	3780
	0.1037

	3
	QPSK
	0.1885
	2
	648
	3780
	0.1714

	4
	QPSK
	0.3008
	4
	1064
	3780
	0.2815

	5
	QPSK
	0.4385
	6
	1544
	3780
	0.4085

	6
	QPSK
	0.5879
	8
	2088
	3780
	0.5524

	7
	16QAM
	0.3691
	11
	2664
	7560
	0.3524

	8
	16QAM
	0.4785
	13
	3368
	7560
	0.4455

	9
	16QAM
	0.6016
	16
	4584
	7560
	0.6063

	10
	64QAM
	0.4551
	19
	4968
	11340
	0.4381

	11
	64QAM
	0.5537
	21
	6456
	11340
	0.5693

	12
	64QAM
	0.6504
	23
	7480
	11340
	0.6596

	13
	64QAM
	0.7539
	25
	8504
	11340
	0.7499

	14
	64QAM
	0.8525
	27
	9528
	11340
	0.8402

	15
	64QAM
	0.9258
	27
	9528
	11340
	0.8402

	Note1: Sub-frame#0 and #5 are not used for the corresponding requirement.


Table A.4-10: Reference channel for CQI requirements (FDD) 3 PRB allocation (CRS)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	3
	3
	3
	3
	3
	3

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	8
	8
	8
	8
	8
	8

	Modulation
	
	
	
	
	Table A.4-12
	
	

	Target coding rate
	
	
	
	
	Table A.4-12
	
	

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Note 1:
3 symbols allocated to PDCCH

Note 2:
Only subframes 1,2,3,4,6,7,8, and 9 are allocated to avoid PBCH and synchronization signal overhead


Table A.4-11: Reference channel for CQI requirements (TDD) 3 PRB allocation (CRS)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	3
	3
	3
	3
	3
	3

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	4
	4
	4
	4
	4
	4

	Modulation
	
	
	
	
	Table A.4-12
	
	

	Target coding rate
	
	
	
	
	Table A.4-12
	
	

	Number of HARQ Processes
	Processes
	10
	10
	10
	10
	10
	10

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Note 1: 3 symbols allocated to PDCCH.

Note 2: UL-DL configuration 2 is used and only subframes 3, 4, 8, and 9 are allocated to avoid PBCH and synchronization signal overhead.


Table A.4-12: Transport format corresponding to each CQI index for 3 PRB allocation (CRS)
	CQI index
	Modulation
	Target code rate 
	Imcs
	Information Bit Payload

(Subframes 1,2,3,4,6,7,8,9)
	Binary Channel Bits Per Sub-Frame (Subframes 1,2,3,4,6,7,8,9)
	Actual Code rate 

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	56
	756
	0.0741

	2
	QPSK
	0.1172
	1
	88
	756
	0.1164

	3
	QPSK
	0.1885
	2
	144
	756
	0.1905

	4
	QPSK
	0.3008
	5
	224
	756
	0.2963

	5
	QPSK
	0.4385
	7
	328
	756
	0.4339

	6
	QPSK
	0.5879
	9
	456
	756
	0.6032

	7
	16QAM
	0.3691
	12
	584
	1512
	0.3862

	8
	16QAM
	0.4785
	13
	744
	1512
	0.4921

	9
	16QAM
	0.6016
	16
	904
	1512
	0.5979

	10
	64QAM
	0.4551
	19
	1064
	2268
	0.4691

	11
	64QAM
	0.5537
	21
	1288
	2268
	0.5679

	12
	64QAM
	0.6504
	23
	1480
	2268
	0.6526

	13
	64QAM
	0.7539
	25
	1736
	2268
	0.7654

	14
	64QAM
	0.8525
	27
	1864
	2268
	0.8219

	15
	64QAM
	0.9258
	27
	1864
	2268
	0.8219

	Note1: Sub-frame#0 and #5 are not used for the corresponding requirement.


The reference measurement channels in Table A.4-13 apply for verifying FDD PMI accuracy measurement with two CRS antenna ports and four CSI-RS antenna ports.
Table A.4-13: 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 [8]

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
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.14 apply for verifying TDD PMI accuracy measurement with two CRS antenna ports and eight CSI-RS antenna ports.
Table A.14: 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 [8].
Note 3:
As per Table 4.2-2 in TS 36.211 [8].

Note 4:      for 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.
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.
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