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Annex A (normative): 
Measurement channels 
A.1
General

A.2
UL reference measurement channels

A.2.1
General

A.2.1.1
Applicability and common parameters

The following sections define the UL signal applicable to the Transmitter Characteristics (clause 6) and for the Receiver Characteristics (clause 7) where the UL signal is relevant.
The Reference channels in this section assume transmission of PUSCH and Demodulation Reference signal only. The following conditions apply: 

· 1 HARQ transmission

· Cyclic Prefix normal

· PUSCH hopping off

· Link adaptation off
· Demodulation Reference signal as per TS 36.211 [4] subclause 5.5.2.1.2.
Where ACK/NACK is transmitted, it is assumed to be multiplexed on PUSCH as per TS 36.212 [5] subclause 5.2.2.6. 

· ACK/NACK 1 bit
· ACK/NACK mapping adjacent to Demodulation Reference symbol
· ACK/NACK resources punctured into data
· Max number of resources for ACK/NACK: 4 SC-FDMA symbols per sub-carrier

· No CQI transmitted,  no RI transmitted
A.2.1.2
Determination of payload size

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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subject to 

a) A is a valid TB size according to section 7.1.7 of TS 36.213 [6] 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. 
A.2.2
Reference measurement channels for FDD
A.2.2.1
Full RB allocation

A.2.2.1.1
QPSK
Table A.2.2.1.1-1 Reference Channels for QPSK with full RB allocation
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	DFT-OFDM Symbols per subframe
	
	12
	12
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size
	Bits
	600
	1544
	2216
	5160
	6712
	10296

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of code blocks - C
	
	1
	1
	1
	1
	2
	2

	Code block CRC size
	Bits
	0
	0
	0
	0
	24
	24

	Total number of bits per sub-frame
	Bits
	1728
	4320
	7200
	14400
	21600
	28800

	Total symbols per sub-frame
	
	864
	2160
	3600
	7200
	10800
	14400


A.2.2.1.2
16-QAM

Table A.2.2.1.2-1 Reference Channels for 16-QAM with full RB allocation
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	DFT-OFDM Symbols per subframe
	
	12
	12
	12
	12
	12
	12

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Target Coding rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Payload size
	Bits
	2600
	6456
	10680
	21384
	32856
	43816

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of code blocks - C
	
	1
	2
	2
	4
	6
	7

	Code block CRC size
	Bits
	0
	24
	24
	24
	24
	24

	Total number of bits per sub-frame
	Bits
	3456
	8640
	14400
	28800
	43200
	57600

	Total symbols per sub-frame
	
	864
	2160
	3600
	7200
	10800
	14400


A.2.2.1.3
64-QAM
[FFS]
A.2.2.2
Partial RB allocation

For each channel bandwidth, various partial RB allocations are specified. The number of allocated RBs is chosen according to values specified in the Tx and Rx requirements. The single allocated RB case is included.
The allocated RBs are contiguous and start from one end of the channel bandwidth. A single allocated RB is at one end of the channel bandwidth.
A.2.2.2.1
QPSK

Table A.2.2.2.1-1 Reference Channels for 1.4MHz QPSK with partial RB allocation
	Parameter
	Unit
	Value
	Value

	Channel bandwidth
	MHz
	1.4
	1.4

	Allocated resource blocks
	
	1
	5

	DFT-OFDM Symbols per subframe
	
	12
	12

	Modulation
	
	QPSK
	QPSK

	Target Coding rate
	
	1/3
	1/3

	Payload size
	Bits
	72
	424

	Transport block CRC
	Bits
	24
	24

	Number of code blocks - C
	
	1
	1

	Code block CRC size
	Bits
	0
	0

	Total number of bits per sub-frame
	Bits
	288
	1440

	Total symbols per sub-frame
	
	144
	720


Table A.2.2.2.1-2 Reference Channels for 3MHz QPSK with partial RB allocation
	Parameter
	Unit
	Value
	Value

	Channel bandwidth
	MHz
	3
	3

	Allocated resource blocks
	
	1
	4

	DFT-OFDM Symbols per subframe
	
	12
	12

	Modulation
	
	QPSK
	QPSK

	Target Coding rate
	
	1/3
	1/3

	Payload size
	Bits
	72
	392

	Transport block CRC
	Bits
	24
	24

	Number of code blocks – C
	
	1
	1

	Code block CRC size
	Bits
	0
	0

	Total number of bits per sub-frame
	Bits
	288
	1152

	Total symbols per sub-frame
	
	144
	576


Table A.2.2.2.1-3 Reference Channels for 5MHz QPSK with partial RB allocation
	Parameter
	Unit
	Value
	Value
	Value

	Channel bandwidth
	MHz
	5
	5
	5

	Allocated resource blocks
	
	1
	8
	20

	DFT-OFDM Symbols per subframe
	
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/3
	1/3
	1/3

	Payload size
	Bits
	72
	808
	1736

	Transport block CRC
	Bits
	24
	24
	24

	Number of code blocks - C
	
	1
	1
	1

	Code block CRC size
	Bits
	0
	0
	0

	Total number of bits per sub-frame
	Bits
	288
	2304
	5760

	Total symbols per sub-frame
	
	144
	1152
	2880


Table A.2.2.2.1-4 Reference Channels for 10MHz QPSK with partial RB allocation

	Parameter
	Unit
	Value
	Value
	Value
	Value

	Channel bandwidth
	MHz
	10
	10
	10
	10

	Allocated resource blocks
	
	1
	12
	20
	25

	DFT-OFDM Symbols per subframe
	
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/3
	1/3
	1/3
	1/3

	Payload size
	Bits
	72
	1224
	1736
	2216

	Transport block CRC
	Bits
	24
	24
	24
	24

	Number of code blocks - C
	
	1
	1
	1
	1

	Code block CRC size
	Bits
	0
	0
	0
	0

	Total number of bits per sub-frame
	Bits
	288
	3456
	5760
	7200

	Total symbols per sub-frame
	
	144
	1728
	2880
	3600


Table A.2.2.2.1-5 Reference Channels for 15MHz QPSK with partial RB allocation

	Parameter
	Unit
	Value
	Value
	Value

	Channel bandwidth
	MHz
	15
	15
	15

	Allocated resource blocks
	
	1
	16
	50

	DFT-OFDM Symbols per subframe
	
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/3
	1/3
	1/3

	Payload size
	Bits
	72
	1384
	5160

	Transport block CRC
	Bits
	24
	24
	24

	Number of code blocks - C
	
	1
	1
	1

	Code block CRC size
	Bits
	0
	0
	0

	Total number of bits per sub-frame
	Bits
	288
	4608
	14400

	Total symbols per sub-frame
	
	144
	2304
	7200


Table A.2.2.2.1-6 Reference Channels for 20MHz QPSK with partial RB allocation

	Parameter
	Unit
	Value
	Value
	Value
	Value
	Value

	Channel bandwidth
	MHz
	20
	20
	20
	20
	20

	Allocated resource blocks
	
	1
	18
	25
	50
	75

	DFT-OFDM Symbols per subframe
	
	12
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size
	Bits
	72
	1864
	2216
	5160
	6712

	Transport block CRC
	Bits
	24
	24
	24
	24
	24

	Number of code blocks - C
	
	1
	1
	1
	1
	2

	Code block CRC size
	Bits
	0
	0
	0
	0
	24

	Total number of bits per sub-frame
	Bits
	288
	5184
	7200
	14400
	21600

	Total symbols per sub-frame
	
	144
	2592
	3600
	7200
	10800


A.2.2.2.2
16-QAM

Table A.2.2.2.2-1 Reference Channels for 1.4MHz 16-QAM with partial RB allocation
	Parameter
	Unit
	Value
	Value

	Channel bandwidth
	MHz
	1.4
	1.4

	Allocated resource blocks
	
	1
	5

	DFT-OFDM Symbols per subframe
	
	12
	12

	Modulation
	
	16QAM
	16QAM

	Target Coding rate
	
	3/4
	3/4

	Payload size
	Bits
	408
	2152

	Transport block CRC
	Bits
	24
	24

	Number of code blocks - C
	
	1
	1

	Code block CRC size
	Bits
	0
	0

	Total number of bits per sub-frame
	Bits
	576
	2880

	Total symbols per sub-frame
	
	144
	720


Table A.2.2.2.2-2 Reference Channels for 3MHz 16-QAM with partial RB allocation
	Parameter
	Unit
	Value
	Value

	Channel bandwidth
	MHz
	3
	3

	Allocated resource blocks
	
	1
	4

	DFT-OFDM Symbols per subframe
	
	12
	12

	Modulation
	
	16QAM
	16QAM

	Target Coding rate
	
	3/4
	3/4

	Payload size
	Bits
	408
	1736

	Transport block CRC
	Bits
	24
	24

	Number of code blocks – C
	
	1
	1

	Code block CRC size
	Bits
	0
	0

	Total number of bits per sub-frame
	Bits
	576
	2304

	Total symbols per sub-frame
	
	144
	576


Table A.2.2.2.2-3 Reference Channels for 5MHz 16-QAM with partial RB allocation

	Parameter
	Unit
	Value
	Value

	Channel bandwidth
	MHz
	5
	5

	Allocated resource blocks
	
	1
	8

	DFT-OFDM Symbols per subframe
	
	12
	12

	Modulation
	
	16QAM
	16QAM

	Target Coding rate
	
	3/4
	3/4

	Payload size
	Bits
	408
	3496

	Transport block CRC
	Bits
	24
	24

	Number of code blocks - C
	
	1
	1

	Code block CRC size
	Bits
	0
	0

	Total number of bits per sub-frame
	Bits
	576
	4608

	Total symbols per sub-frame
	
	144
	1152


Table A.2.2.2.2-4 Reference Channels for 10MHz 16-QAM with partial RB allocation

	Parameter
	Unit
	Value
	Value

	Channel bandwidth
	MHz
	10
	10

	Allocated resource blocks
	
	1
	12

	DFT-OFDM Symbols per subframe
	
	12
	12

	Modulation
	
	16QAM
	16QAM

	Target Coding rate
	
	3/4
	3/4

	Payload size
	Bits
	408
	5160

	Transport block CRC
	Bits
	24
	24

	Number of code blocks - C
	
	1
	1

	Code block CRC size
	Bits
	0
	0

	Total number of bits per sub-frame
	Bits
	576
	6912

	Total symbols per sub-frame
	
	144
	1728


Table A.2.2.2.2-5 Reference Channels for 15MHz 16-QAM with partial RB allocation

	Parameter
	Unit
	Value
	Value

	Channel bandwidth
	MHz
	15
	15

	Allocated resource blocks
	
	1
	16

	DFT-OFDM Symbols per subframe
	
	12
	12

	Modulation
	
	16QAM
	16QAM

	Target Coding rate
	
	3/4
	3/4

	Payload size
	Bits
	408
	6968

	Transport block CRC
	Bits
	24
	24

	Number of code blocks - C
	
	1
	2

	Code block CRC size
	Bits
	0
	24

	Total number of bits per sub-frame
	Bits
	576
	9216

	Total symbols per sub-frame
	
	144
	2304


Table A.2.2.2.2-6 Reference Channels for 20MHz 16-QAM with partial RB allocation

	Parameter
	Unit
	Value
	Value

	Channel bandwidth
	MHz
	20
	20

	Allocated resource blocks
	
	1
	18

	DFT-OFDM Symbols per subframe
	
	12
	12

	Modulation
	
	16QAM
	16QAM

	Target Coding rate
	
	3/4
	3/4

	Payload size
	Bits
	408
	7736

	Transport block CRC
	Bits
	24
	24

	Number of code blocks - C
	
	1
	2

	Code block CRC size
	Bits
	0
	24

	Total number of bits per sub-frame
	Bits
	576
	10368

	Total symbols per sub-frame
	
	144
	2592


A.2.2.2.3
64-QAM

[FFS]
A.2.3
Reference measurement channels for TDD

[FFS]
A.2.3.1
Full RB allocation

[FFS]
A.2.3.1.1
QPSK

[FFS]
A.2.3.1.2
16-QAM

[FFS]
A.2.3.1.3
64-QAM

[FFS]
A.2.3.2
Partial RB allocation

[FFS]
A.2.3.2.1
QPSK

[FFS]
A.2.3.2.2
16-QAM

[FFS]
A.2.3.2.3
64-QAM

[FFS]
<< Unchanged sections omitted >>

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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subject to 

a) A is a valid TB size according to section 7.1.7 of TS 36.213 [6] 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. 
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