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<< Unchanged sections omitted >>
A.8
V2X reference measurement channels

A.8.1
General

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 section 7.1.7 of TS 36.213 [6] assuming an allocation of NRB resource blocks.
b) C is the number of Code Blocks calculated according to section 5.1.2 of TS 36.212 [5].

3. If there is more than one A that minimizes the equation above, then the larger value is chosen per default and the chosen code rate should not exceed 0.93.

A.8.2
Reference measurement channel for receiver characteristics
For V2V side link transmission over PC5, Table A.8.2-1 is applicable for measurements on the Receiver Characteristics (clause 7) with the exception of Maximum input level (subclause 7.4G). Table A.8.2-2 and Table A.8.2-3, are applicable for Maximum input level (subclause 7.4G).
Table A.8.2-1: Fixed Reference measurement channel for V2V receiver requirements

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	
	48
	
	96

	Subcarriers per resource block
	
	
	
	
	12
	
	12

	Packets per period
	
	
	
	
	1
	
	1

	Modulation
	
	
	
	
	QPSK
	
	QPSK

	Target Coding Rate
	
	
	
	
	1/3
	
	1/3

	Transport Block Size
	
	
	
	
	3496
	
	6968

	Transport block CRC
	Bits
	
	
	
	24
	
	24

	Number of Code Blocks per Sub-Frame
	
	
	
	
	1
	
	2

	Maximum number of HARQ transmissions
	
	
	
	
	1
	
	1

	Binary Channel Bits per subframe
	Bits
	
	
	
	11520
	
	23040

	Max. Throughput averaged over 1 period of 100ms
	kbps
	
	
	
	34.96
	
	69.68

	UE Category
	
	
	
	
	≥ 1
	
	≥ 1

	Note 1:
2RBs allocated to SA transmission and 4 symbols allocated to RS.

Note 2:
Throughput (in kbps) will depend on SA period configuration.

Note 3:
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).


Table A.8.2-2: Fixed Reference measurement channel for V2V maximum input level requirements for UE category 2-8

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	
	48
	
	96

	Subcarriers per resource block
	
	
	
	
	12
	
	12

	Packets per period
	
	
	
	
	1
	
	1

	Modulation
	
	
	
	
	16QAM
	
	16QAM

	Target Coding Rate
	
	
	
	
	2/3
	
	2/3

	Transport Block Size
	
	
	
	
	15840
	
	31704

	Transport block CRC
	Bits
	
	
	
	24
	
	24

	Number of Code Blocks per Sub-Frame
	
	
	
	
	3
	
	6

	Maximum number of HARQ transmissions
	
	
	
	
	1
	
	1

	Binary Channel Bits per subframe
	Bits
	
	
	
	23040
	
	46080

	Max. Throughput averaged over 1 period of 100ms
	kbps
	
	
	
	158.4
	
	317.04

	Note 1:
2RBs allocated to SA transmission and 4 symbols allocated to RS.

Note 2:
Throughput (in kbps) will depend on SA period configuration.

Note 3:
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).


Table A.8.2-3: Fixed Reference measurement channel for V2V maximum input level for UE category 1

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	
	32
	
	32

	Subcarriers per resource block
	
	
	
	
	12
	
	12

	Packets per period
	
	
	
	
	1
	
	1

	Modulation
	
	
	
	
	16QAM
	
	16QAM

	Target Coding Rate
	
	
	
	
	2/3
	
	2/3

	Transport Block Size
	
	
	
	
	10296
	
	10296

	Transport block CRC
	Bits
	
	
	
	24
	
	24

	Number of Code Blocks per Sub-Frame
	
	
	
	
	2
	
	2

	Maximum number of HARQ transmissions
	
	
	
	
	1
	
	1

	Binary Channel Bits per subframe
	Bits
	
	
	
	15360
	
	15360

	Max. Throughput averaged over 1 period of 100ms
	kbps
	
	
	
	102.96
	
	102.96

	Note 1:
2RBs allocated to SA transmission and 4 symbols allocated to RS.

Note 2:
Throughput (in kbps) will depend on SA period configuration.

Note 3:
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).


A.8.3
Reference measurement channel for transmitter characteristics

For V2V side link transmission over PC5, Table A.8.3-1 and Table A.8.3-2 are applicable for measurements on the Transmitter Characteristics (clause 6).

Table A.8.3-1: Fixed Reference measurement channel for V2V Transmitter requirements for QPSK

	Parameter
	Ch BW
	Allocated RBs
	DFT-OFDM Symbols per Sub-Frame
	Mod’n
	Target Coding rate
	Payload size
	Transport block CRC
	Number of code blocks per Sub-Frame (Note 1)
	Total number of bits per Sub-Frame
	Total symbols per Sub-Frame
	UE Category

	Unit
	MHz
	
	
	
	
	Bits
	Bits
	
	Bits
	
	

	
	10, 20
	3
	10
	QPSK
	1/3
	208
	24
	1
	720
	360
	≥ 1

	
	10, 20
	4
	10
	QPSK
	1/3
	256
	24
	1
	960
	480
	≥ 1

	
	10, 20
	5
	10
	QPSK
	1/3
	328
	24
	1
	1200
	600
	≥ 1

	
	10, 20
	6
	10
	QPSK
	1/3
	408
	24
	1
	1440
	720
	≥ 1

	
	10, 20
	8
	10
	QPSK
	1/3
	552
	24
	1
	1920
	960
	≥ 1

	
	10, 20
	9
	10
	QPSK
	1/3
	632
	24
	1
	2160
	1080
	≥ 1

	
	10, 20
	10
	10
	QPSK
	1/3
	696
	24
	1
	2400
	1200
	≥ 1

	
	10, 20
	12
	10
	QPSK
	1/3
	840
	24
	1
	2880
	1440
	≥ 1

	
	10, 20
	15
	10
	QPSK
	1/3
	1064
	24
	1
	3600
	1800
	≥ 1

	
	10, 20
	16
	10
	QPSK
	1/3
	1128
	24
	1
	3840
	1920
	≥ 1

	
	10, 20
	18
	10
	QPSK
	1/3
	1288
	24
	1
	4320
	2160
	≥ 1

	
	10, 20
	20
	10
	QPSK
	1/3
	1416
	24
	1
	4800
	2400
	≥ 1

	
	10, 20
	24
	10
	QPSK
	1/3
	1736
	24
	1
	5760
	2880
	≥ 1

	
	10, 20
	25
	10
	QPSK
	1/3
	1800
	24
	1
	6000
	3000
	≥ 1

	
	10, 20
	27
	10
	QPSK
	1/3
	1928
	24
	1
	6480
	3240
	≥ 1

	
	10, 20
	30
	10
	QPSK
	1/3
	2152
	24
	1
	7200
	3600
	≥ 1

	
	10, 20
	32
	10
	QPSK
	1/3
	2280
	24
	1
	7680
	3840
	≥ 1

	
	10, 20
	36
	10
	QPSK
	1/3
	2600
	24
	1
	8640
	4320
	≥ 1

	
	10, 20
	40
	10
	QPSK
	1/3
	2856
	24
	1
	9600
	4800
	≥ 1

	
	10, 20
	45
	10
	QPSK
	1/3
	3240
	24
	1
	10800
	5400
	≥ 1

	
	10, 20
	48
	10
	QPSK
	1/3
	3496
	24
	1
	11520
	5760
	≥ 1

	
	20
	50
	10
	QPSK
	1/3
	3624
	24
	1
	24000
	12000
	≥ 1

	
	20
	54
	10
	QPSK
	1/3
	4776
	24
	1
	25920
	12960
	≥ 1

	
	20
	60
	10
	QPSK
	1/3
	5352
	24
	1
	28800
	14400
	≥ 1

	
	20
	64
	10
	QPSK
	1/3
	4584
	24
	1
	30720
	15360
	≥ 1

	
	20
	72
	10
	QPSK
	1/3
	5160
	24
	1
	34560
	17280
	≥ 1

	
	20
	75
	10
	QPSK
	1/3
	5352
	24
	1
	36000
	18000
	≥ 1

	
	20
	80
	10
	QPSK
	1/3
	5736
	24
	1
	38400
	19200
	≥ 1

	
	20
	81
	10
	QPSK
	1/3
	5736
	24
	1
	38880
	19440
	≥ 1

	
	20
	90
	10
	QPSK
	1/3
	6456
	24
	2
	43200
	21600
	≥ 1

	
	20
	96
	10
	QPSK
	1/3
	6968
	24
	2
	46080
	23040
	≥ 1


Table A.8.3-2: Fixed Reference measurement channel for V2V Transmitter requirements for 16QAM

	Parameter
	Ch BW
	Allocated RBs
	DFT-OFDM Symbols per Sub-Frame
	Mod’n
	Target Coding rate
	Payload size
	Transport block CRC
	Number of code blocks per Sub-Frame (Note 1)
	Total number of bits per Sub-Frame
	Total symbols per Sub-Frame
	UE Category

	Unit
	MHz
	
	
	
	
	Bits
	Bits
	
	Bits
	
	

	
	10, 20
	3
	10
	16QAM
	 2/3
	904
	24
	1
	1440
	360
	≥ 1

	
	10, 20
	4
	10
	16QAM
	 2/3
	1224
	24
	1
	1920
	480
	≥ 1

	
	10, 20
	5
	10
	16QAM
	 2/3
	1544
	24
	1
	2400
	600
	≥ 1

	
	10, 20
	6
	10
	16QAM
	 2/3
	1800
	24
	1
	2880
	720
	≥ 1

	
	10, 20
	8
	10
	16QAM
	 2/3
	2472
	24
	1
	3840
	960
	≥ 1

	
	10, 20
	9
	10
	16QAM
	 2/3
	2728
	24
	1
	4320
	1080
	≥ 1

	
	10, 20
	10
	10
	16QAM
	 2/3
	3112
	24
	1
	4800
	1200
	≥ 1

	
	10, 20
	12
	10
	16QAM
	 2/3
	3624
	24
	1
	5760
	1440
	≥ 1

	
	10, 20
	15
	10
	16QAM
	 2/3
	4584
	24
	1
	7200
	1800
	≥ 1

	
	10, 20
	16
	10
	16QAM
	 2/3
	4968
	24
	1
	7680
	1920
	≥ 1

	
	10, 20
	18
	10
	16QAM
	 2/3
	5544
	24
	1
	8640
	2160
	≥ 1

	
	10, 20
	20
	10
	16QAM
	 2/3
	6200
	24
	2
	9600
	2400
	≥ 1

	
	10, 20
	24
	10
	16QAM
	 2/3
	7736
	24
	2
	11520
	2880
	≥ 1

	
	10, 20
	25
	10
	16QAM
	 2/3
	7992
	24
	2
	12000
	3000
	≥ 1

	
	10, 20
	27
	10
	16QAM
	 2/3
	8760
	24
	2
	12960
	3240
	≥ 1

	
	10, 20
	30
	10
	16QAM
	 2/3
	9912
	24
	2
	14400
	3600
	≥ 1

	
	10, 20
	32
	10
	16QAM
	 2/3
	10296
	24
	2
	15360
	3840
	≥ 1

	
	10, 20
	36
	10
	16QAM
	 3/5
	10296
	24
	2
	17280
	4320
	≥ 1

	
	10, 20
	40
	10
	16QAM
	 1/2
	9144
	24
	2
	19200
	4800
	≥ 1

	
	10, 20
	45
	10
	16QAM
	 2/5
	9144
	24
	2
	21600
	5400
	≥ 1

	
	10, 20
	48
	10
	16QAM
	 2/5
	9528
	24
	2
	23040
	5760
	≥ 1

	
	20
	50
	10
	16QAM
	 2/5
	9912
	24
	2
	24000
	6000
	≥ 1

	
	20
	54
	10
	16QAM
	 2/5
	11064
	24
	2
	25920
	6480
	≥ 2

	
	20
	60
	10
	16QAM
	 2/5
	12216
	24
	2
	28800
	7200
	≥ 2

	
	20
	64
	10
	16QAM
	 2/5
	12960
	24
	3
	30720
	7680
	≥ 2

	
	20
	72
	10
	16QAM
	 2/5
	14688
	24
	3
	34560
	8640
	≥ 2

	
	20
	75
	10
	16QAM
	 2/5
	15264
	24
	3
	36000
	9000
	≥ 2

	
	20
	80
	10
	16QAM
	 2/5
	16416
	24
	3
	38400
	9600
	≥ 2

	
	20
	81
	10
	16QAM
	 2/5
	16416
	24
	3
	38880
	9720
	≥ 2

	
	20
	90
	10
	16QAM
	 2/5
	18336
	24
	3
	43200
	10800
	≥ 2

	
	20
	96
	10
	16QAM
	 2/5
	19080
	24
	4
	46080
	11520
	≥ 2


A.8.4
Reference measurement for PSCCH performance requirements
Table A.8.4-1: Fixed reference measurement channel for PSCCH performance requirement 

	Parameter
	Unit
	Value

	Reference channel 
	
	CC.8

	Channel bandwidth
	MHz
	10

	Allocated resource blocks
	
	2

	DFT-OFDM Symbols per subframe (see Note 1)
	
	9

	Modulation
	
	QPSK

	Payload (without CRC)
	Bits
	32

	CRC
	Bits
	16

	SCI Format 
	
	1

	Number of PSCCH transmissions
	
	1

	Binary Channel Bits (see Note 2)
	Bits
	432

	Note 1:
PSCCH transmissions are rate-matched for 10 DFT-OFDM symbols per subframe, and the last symbol shall be punctured as per TS 36.211. 

Note 2:
Binary Channel Bits are calculated under assumption of 9 symbols.
Note 3: 
Un-used or redundant bits/code-points in SCI format 1 are randomized.


A.8.5
Reference measurement for PSSCH performance requirements

Table A.8.5-1: Fixed reference measurement channel for PSSCH performance requirement
	Parameter
	Unit
	Value

	Reference channel 
	
	CD.8
	CD.9
	CD.10

	Channel bandwidth
	MHz
	20
	10
	20

	Allocated resource blocks
	
	8
	3
	3

	DFT-OFDM Symbols per subframe (see Note 1)
	
	9
	9
	9

	Modulation
	
	16QAM
	QPSK
	QPSK

	Transport Block Size
	
	1800
	208
	504

	Transport block CRC

	Bits
	24
	24
	24

	Number of PSSCH transmissions
	
	1
	2
	1

	Binary Channel Bits (see Note 2)
	Bits
	3456
	648
	648

	Note 1:
PSSCH transmissions are rate-matched for 10 DFT-OFDM symbols per subframe, and the last symbol shall be punctured as per TS 36.211. 

Note 2:
Binary Channel Bits are calculated under assumption of 9 symbols.
Note 3:
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 of changes >>
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