A.3
DL reference measurement channels

A.3.1
General

The number of available channel bits varies across the sub-frames due to PBCH and PSS/SSS overhead. The payload size per sub-frame is varied in order to keep the code rate constant throughout a frame.

The algorithm for determining the payload size A is as follows; given a desired coding rate R and radio block allocation NRB

1. Calculate the number of channel bits Nch that can be transmitted during the first transmission of a given sub-frame.

2. [Find A such that the resulting coding rate is as close to R as possible, that is,
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a) A is a valid TB size (according to TS 36.213 [10] clause 7.1.7) assuming an allocation of NRB resource blocks]
3. If there is more than one A that minimises the equation above, then the larger value is chosen per default. 

-----------------------------NEXT TEXT PROPOSAL-------------------------------

A.3.3
Reference measurement channel for PDSCH performance requirements (FDD)

A.3.3.1
Single-antenna transmission (Common Reference Symbols) 
Table A.3.3.1-1: Fixed Reference Channel QPSK R=1/3
	Parameter
	Unit
	Value

	Reference channel
	
	[R.4 FDD]
	
	
	[R.2 FDD]
	
	

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	
	
	50
	
	

	Allocated subframes per Radio Frame
	
	10
	
	
	10
	
	

	Modulation
	
	QPSK
	
	
	QPSK
	
	

	Target Coding Rate
	
	1/3
	
	
	1/3
	
	

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	408
	
	
	4392
	
	

	  For Sub-Frame 5
	Bits
	328
	
	
	4392
	
	

	  For Sub-Frame 0
	Bits
	152
	
	
	4392
	
	

	Number of Code Blocks per subframe
	
	1
	
	
	1
	
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1368
	
	
	13800
	
	

	  For Sub-Frame 5
	Bits
	1080
	
	
	13512
	
	

	  For Sub-Frame 0
	Bits
	528
	
	
	12960
	
	

	Max. Throughput averaged over 1 frame
	Mbps
	0.374
	
	
	4.39
	
	

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 15 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]



Table A.3.3.1-2: Fixed Reference Channel 16QAM R=1/2

	Parameter
	Unit
	Value

	Reference channel
	
	
	
	
	[R.3 FDD]
	
	

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	
	50
	
	

	Allocated subframes per Radio Frame
	
	
	
	
	10
	
	

	Modulation
	
	
	
	
	16QAM
	
	

	Target Coding Rate
	
	
	
	
	1/2
	
	

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	
	
	14112
	
	

	  For Sub-Frame 5
	Bits
	
	
	
	12960
	
	

	  For Sub-Frame 0
	Bits
	
	
	
	12960
	
	

	Number of Code Blocks per subframe
	
	
	
	
	3
	
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	
	
	27600
	
	

	  For Sub-Frame 5
	Bits
	
	
	
	27024
	
	

	  For Sub-Frame 0
	Bits
	
	
	
	25920
	
	

	Max. Throughput averaged over 1 frame
	Mbps
	
	
	
	13.9
	
	

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 15 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]



Table A.3.3.1-3: Fixed Reference Channel 64QAM R=3/4
	Parameter
	Unit
	Value

	Reference channel
	
	
	[R.5  FDD]
	[R.6 FDD]
	[R.7 FDD]
	[R.8 FDD]
	[R.9 FDD]

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	15
	25
	50
	75
	100

	Allocated subframes per Radio Frame
	
	
	10
	10
	10
	10
	10

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	8504
	14112
	30576
	46888
	61664

	  For Sub-Frame 5
	Bits
	
	7992
	13536
	30576
	45352
	61664

	  For Sub-Frame 0
	Bits
	
	6456
	12576
	28336
	45352
	61664

	Number of Code Blocks per subframe
	
	
	2
	3
	5
	8
	11

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	11340
	18900
	41400
	62100
	82800

	  For Sub-Frame 5
	Bits
	
	10476
	18036
	40536
	61236
	81936

	  For Sub-Frame 0
	Bits
	
	8820
	16380
	38880
	59580
	80280

	Max. Throughput averaged over 1 frame
	Mbps
	
	8.25
	13.9
	30.4
	46.6
	61.7

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 15 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]



Table A.3.3.1-4: Fixed Reference Channel Single PRB (Channel Edge)
	Parameter
	Unit
	Value

	Reference channel
	
	
	[R.0 FDD]
	
	[R.1 FDD]
	
	

	Channel bandwidth
	MHz
	1.4
	3
	5
	10/20
	15
	20

	Allocated resource blocks
	
	
	1
	
	1
	
	

	Allocated subframes per Radio Frame
	
	
	10
	
	10
	
	

	Modulation
	
	
	16QAM
	
	16QAM
	
	

	Target Coding Rate
	
	
	1/2
	
	1/2
	
	

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	224
	
	256
	
	

	  For Sub-Frame 5
	Bits
	
	224
	
	256
	
	

	  For Sub-Frame 0
	Bits
	
	224
	
	256
	
	

	Number of Code Blocks per subframe
	
	
	1
	
	1
	
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	504
	
	552
	
	

	  For Sub-Frame 5
	Bits
	
	504
	
	552
	
	

	  For Sub-Frame 0
	Bits
	
	504
	
	552
	
	

	Max. Throughput averaged over 1 frame
	Mbps
	
	0.224
	
	0.256
	
	

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 15 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]



A.3.3.2
Multi-antenna transmission (Common Reference Symbols)
A.3.3.2.1
Two antenna ports
Table A.3.3.2.1-1: Fixed Reference Channel two antenna ports
	Parameter
	Unit
	Value

	Reference channel
	
	
	[R.10 FDD]
	[R.11 FDD]
	
	
	

	Channel bandwidth
	MHz
	
	10
	10
	
	
	

	Allocated resource blocks
	
	
	50
	50
	
	
	

	Allocated subframes per Radio Frame
	
	
	10
	10
	
	
	

	Modulation
	
	
	QPSK
	16QAM
	
	
	

	Target Coding Rate
	
	
	1/3
	1/2
	
	
	

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	4392
	12960
	
	
	

	  For Sub-Frame 5
	Bits
	
	4392
	12960
	
	
	

	  For Sub-Frame 0
	Bits
	
	4392
	12960
	
	
	

	Number of Code Blocks per subframe
	
	
	1
	3
	
	
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	13200
	26400
	
	
	

	  For Sub-Frame 5
	Bits
	
	12912
	25824
	
	
	

	  For Sub-Frame 0
	Bits
	
	12384
	24768
	
	
	

	Max. Throughput averaged over 1 frame
	Mbps
	
	4.39
	13.0
	
	
	

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 15 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]



A.3.3.2.2
Four antenna ports
Table A.3.3.2.2-1: Fixed Reference Channel four antenna ports
	Parameter
	Unit
	Value

	Reference channel
	
	[R.12 FDD]
	[R.13 FDD]
	[R.14 FDD]
	
	
	

	Channel bandwidth
	MHz
	1.4
	10
	10
	
	
	

	Allocated resource blocks
	
	6
	50
	50
	
	
	

	Allocated subframes per Radio Frame
	
	10
	10
	10
	
	
	

	Modulation
	
	QPSK
	QPSK
	16QAM
	
	
	

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

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	408
	4392
	12960
	
	
	

	  For Sub-Frame 5
	Bits
	328
	4392
	12960
	
	
	

	  For Sub-Frame 0
	Bits
	152
	3624
	11448
	
	
	

	Number of Code Blocks per subframe
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	1
	1
	3
	
	
	

	  For Sub-Frame 5
	
	1
	1
	3
	
	
	

	  For Sub-Frame 0
	
	1
	1
	2
	
	
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1248
	12800
	25600
	
	
	

	  For Sub-Frame 5
	Bits
	960
	12512
	25024
	
	
	

	  
	Bits
	480
	12032
	24064
	
	
	

	Max. Throughput averaged over 1 frame
	Mbps
	0.374
	4.32
	12.8
	
	
	

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 15 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]
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