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1. Introduction
During the RAN4#107 meeting, the SL-U RX requirement has been fully discussed and a TP [1] to TR 38.786 has been agreed. Furthermore, by checking the TR 38.786, most of the RX requirements have been agreed with some left over issues and hence in this paper we try to give conclusion on such issues.
2. Discussion
As stated in the introduction part, currently the unfinished sub-clauses for SL-U RX requirements is the REFSENS requirement and its RB configuration. Currently the TR 38.786 has captured the requirement with “[]” as shown below:
Table 7.1.1-2 NR SL-U RB configurations for REFSENS


NR band / SCS / Channel bandwidth / Duplex mode
NR SL-U Band
SCS kHz
20MHz
40MHz
60MHz
80MHz
100MHz
Duplex Mode
n46
15
105
216



HD

30
50
105
160
216
270


60
24
50
75
105
[135]

n96
15
105
216



HD

30
50
105
160
216
270


60
24
50
75
105
[135]

n102
15
105
216



HD

30
50
105
160
216
270


60
24
50
75
105
[135]

With the agreed SNR and RB configuration as above, the REFNSENS requirement for NR SL-U is  shown in Table 7.1.1-3.

Table 7.1.1-3 REFSENS for SL-U
Operating band / SCS / Channel bandwidth / REFSENS
Operating band
SCS
kHz
Channel bandwidth (MHz)
REFSENS (dBm)
Duplex Mode
n46
15
20, 40
[-89.2 + 10log10(NRB/105)]
HD

30
20, 40, 60, 80, 100
[-89.4 + 10log10(NRB/50)]


60
20, 40, 60, 80, 100
[-89.6 + 10log10(NRB/24)]

n96, n102
15
20, 40
[-88.7 + 10log10(NRB/105)]
HD

30
20, 40, 60, 80, 100
[-88.9 + 10log10(NRB/50)]


60
20, 40, 60, 80, 100
[-89.1 + 10log10(NRB/24)]

NOTE 1:	The REFSENS value is rounded to the nearest number down to one decimal point. “NRB” in REFSENS formula is the RB configuration for NR SL-U REFSENS as shown in table 7.1.1-2


During the last RAN4 meeting, only the PRB configuration of 60kHz 100MHz is left with “[]”. Again, we look back to the subchannel size limitation and the subchannelsize is limited to 10/12/15/20/25/50/75/100 PRBs as captured below for TS 38.331. 
-sl-SubchannelSize-r16              ENUMERATED {n10, n12, n15, n20, n25, n50, n75, n100}


In such case, the 135 RB configuration can be confirmed and the “[]” can be removed.
Proposal 1: To agree on 135 RBs for SL-U 60kHz 100MHz configuration and remove the “[]” of current version of TR 38.786.
Furthermore, for the SL-U REFSENSE requirement, there is “[]” for the detail requirement. Compare to the NR-U equation, there is 0.5dB due to different SNR and the RB numbers for 20MHz is specified for sidelink. As the RB numbers can be agreed, the REFSENS requirement can also be agreed.
Proposal 2: To agree on REFSENS requirement for SL-U with equation as below:
	Operating band / SCS / Channel bandwidth / REFSENS

	Operating band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)
	Duplex Mode

	n46
	15
	20, 40
	-89.2 + 10log10(NRB/105)
	HD

	
	30
	20, 40, 60, 80, 100
	-89.4 + 10log10(NRB/50)
	

	
	60
	20, 40, 60, 80, 100
	-89.6 + 10log10(NRB/24)
	

	n96, n102
	15
	20, 40
	-88.7 + 10log10(NRB/105)
	HD

	
	30
	20, 40, 60, 80, 100
	-88.9 + 10log10(NRB/50)
	

	
	60
	20, 40, 60, 80, 100
	-89.1 + 10log10(NRB/24)
	

	NOTE 1:	The REFSENS value is rounded to the nearest number down to one decimal point. “NRB” in REFSENS formula is the RB configuration for NR SL-U REFSENS as shown in table 7.1.1-2



Another issue is the four antenna port reference sensitivity allowance. It is proposed to re-use the same ΔRIB,4R as NR-U to SL-U.
Table 7.3F.2-2: Four antenna port reference sensitivity allowance ΔRIB,4R
Operating band
ΔRIB,4R (dB)
n46, n96, n102
-2.2


Proposal 3: It is proposed to re-use the same ΔRIB,4R as NR-U to SL-U.
In the last, the SL-U FRC issue has been raised and as captured in TR 38.786, the SL-U RX requirement should use the SL specific FRC. From our opinion, we see reusing the NR SL RMC is applicable since the fundamental function of sidelink has not been changed. The legacy NR SL FRC only supports up to 40MHz while for SL-U the CBW can be up to 100MHz. Hence the FRC for SL-U can be updated based on NR SL FRC with larger channel bandwidth.
Proposal 4: FRC for SL-U to be updated based on NR SL FRC with larger channel bandwidth.
Based on the clause A.7, it is proposed the following FRC with 60,80 and 100MHz channel bandwidth added.
For 15kHz SCS, only up to 40MHz is supported hence the table A.7.2-1 can be reused.
Table A.7.2-1: Fixed reference channel for V2X receiver requirements (SCS 15 kHz, QPSK)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	53
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15

	Subchannel size
	
	12
	10
	15
	10
	12

	Allocated resource blocks
	
	24
	50
	105
	160
	216

	MCS Index
	
	4
	4
	4
	4
	4

	MCS Table for TBS determination
	64QAM

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Transport Block Size
	
	1608
	3624
	7936
	12296
	16896

	Transport block CRC
	Bits
	16
	16
	24
	24
	24

	LDPC base graph
	
	2
	2
	1
	1
	1

	Number of Code Blocks per Slot
	
	1
	1
	1
	2
	3

	Beta offset for 2nd stage SCI
	
	2.25
	2.25
	2.25
	2.25
	2.25

	 value when  2nd stage SCI rate match
	
	7
	1
	1
	1
	1

	Binary Channel Bits per Slot
	
	5160
	12036
	26556
	41076
	55860

	Max. Throughput averaged over 100ms
	Mbps
	0.1608
	0.3624
	0.7936
	1.2296
	1.6896

	NOTE 1:	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 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.
NOTE 3:  The CBW is only applicable for PS UE in n14.


Proposal 5: To reuse current NR SL FRC for 15kHz SCS for QPSK, 64QAM and 256QA.
For 30kHz SCS, up to 100MHz is supported hence the table A.7.2-2 needs to be updated with 60/80 and 100MHz added..

Table A.7.2-2: Fixed reference channel for V2X receiver requirements (SCS 30 kHz, QPSK)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40
	60
	80
	100

	Subcarrier spacing
	kHz
	30
	30
	30
	30
	30
	30
	30

	Subchannel size
	
	12
	10
	15
	15
	10
	12
	15

	Allocated resource blocks
	
	24
	50
	75
	105
	160
	216
	270

	MCS Index
	
	4
	4
	4
	4
	4
	4
	4

	MCS Table for TBS determination
	64QAM

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Transport Block Size
	
	1608
	3624
	5632
	7936
	12296
	16392
	21000

	Transport block CRC
	Bits
	16
	16
	24
	24
	24
	24
	24

	LDPC base graph
	
	2
	2
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	1
	1
	1
	1
	2
	2
	3

	Beta offset for 2nd stage SCI
	
	2.25
	2.25
	2.25
	2.25
	2.25
	2.25
	2.25

	 value when  2nd stage SCI rate match
	
	7
	1
	1
	1
	1
	1
	1

	Binary Channel Bits per Slot
	
	5160
	12036
	18636
	26556
	41076
	55860
	70116

	Max. Throughput averaged over 100ms
	Mbps
	0.3216
	0.7248
	1.1264
	1.5872
	2.4592
	3.2784
	4.2

	NOTE 1:	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 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.



For 60kHz SCS, up to 100MHz is supported hence the table A.7.2-2 needs to be updated with 60/80 and 100MHz added..
Table A.7.2-3: Fixed reference channel for V2X receiver requirements (SCS 60 kHz, QPSK)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40
	60
	80
	100

	Subcarrier spacing
	kHz
	60
	60
	60
	60
	60
	60
	60

	Subchannel size
	
	10
	12
	12
	10
	15
	15
	15

	Allocated resource blocks
	
	10
	24
	36
	50
	75
	105
	135

	MCS Index
	
	4
	4
	4
	4
	4
	4
	4

	MCS Table for TBS determination
	64QAM

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Transport Block Size
	
	456
	1608
	2536
	3624
	5504
	7936
	10248

	Transport block CRC
	Bits
	16
	16
	16
	16
	24
	24
	24

	LDPC base graph
	
	2
	2
	2
	2
	1
	1
	1

	Number of Code Blocks per Slot
	
	1
	1
	1
	1
	1
	1
	2

	Beta offset for 2nd stage SCI
	
	2.25
	2.25
	2.25
	2.25
	2.25
	2.25
	2.25

	 value when  2nd stage SCI rate match
	
	7
	7
	7
	1
	1
	1
	1

	Binary Channel Bits per Slot
	
	1464
	5160
	8328
	12036
	18636
	26556
	34476

	Max. Throughput averaged over 100ms
	Mbps
	0.1824
	0.6432
	1.0144
	1.4496
	2.2016
	3.1744
	4.0992

	NOTE 1:	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 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.



Similar approaches apply to 64QAM and 256QAM.
Table A.7.3-1: Fixed reference channel for V2X receiver requirements (SCS 15 kHz, 64QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	53
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15

	Subchannel size
	
	12
	10
	15
	10
	12

	Allocated resource blocks
	
	24
	50
	105
	160
	216

	MCS Index
	
	24
	24
	24
	24
	24

	MCS Table for TBS determination
	64QAM

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Transport Block Size
	
	11528
	27144
	60456
	92200
	127080

	Transport block CRC
	Bits
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	2
	4
	8
	11
	16

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25
	6.25

	 value when  2nd stage SCI rate match
	
	7
	1
	1
	1
	1

	Binary Channel Bits per Slot
	
	15336
	35964
	79524
	123084
	167436

	Max. Throughput averaged over 100ms
	Mbps
	1.1528
	2.7144
	6.0456
	9.22
	12.708

	NOTE 1:	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 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.
NOTE 3:  The CBW is only applicable for PS UE in n14.



Table A.7.3-2: Fixed reference channel for V2X receiver requirements (SCS 30 kHz, 64QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40
	60
	80
	100

	Subcarrier spacing
	kHz
	30
	30
	30
	30
	30
	30
	30

	Subchannel size
	
	12
	10
	15
	15
	10
	12
	15

	Allocated resource blocks
	
	24
	50
	75
	105
	160
	216
	270

	MCS Index
	
	24
	24
	24
	24
	24
	24
	24

	MCS Table for TBS determination
	64QAM

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

	Transport Block Size
	
	11528
	27144
	42016
	60456
	92200
	125016
	155776

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	2
	4
	5
	8
	11
	15
	19

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25
	6.25
	6.25
	6.25

	 value when  2nd stage SCI rate match
	
	7
	1
	1
	1
	
	
	

	Binary Channel Bits per Slot
	
	15336
	35964
	55764
	79524
	123084
	167436
	210204

	Max. Throughput averaged over 100ms
	Mbps
	2.3056
	5.4288
	8.4032
	12.091
	18.44
	25.0032
	31.1552

	NOTE 1:	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 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.



TableA.7.3-3: Fixed reference channel for V2X receiver requirements (SCS 60 kHz, 64QAM)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40
	60
	80
	100

	Subcarrier spacing
	kHz
	60
	60
	60
	60
	60
	60
	60

	Subchannel size
	
	10
	12
	12
	10
	15
	15
	15

	Allocated resource blocks
	
	10
	24
	36
	50
	75
	105
	135

	MCS Index
	
	24
	24
	24
	24
	24
	24
	24

	MCS Table for TBS determination
	64QAM

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

	Transport Block Size
	
	3240
	11528
	18960
	27144
	42016
	59432
	77896

	Transport block CRC
	Bits
	16
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	2
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	1
	2
	3
	4
	5
	8
	10

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25
	6.25
	6.25
	6.25

	 value when  2nd stage SCI rate match
	
	7
	7
	7
	1
	
	
	

	Binary Channel Bits per Slot
	
	4248
	15336
	24840
	35964
	55764
	79524
	103284

	Max. Throughput averaged over 100ms
	Mbps
	1.296
	4.6112
	7.584
	10.858
	16.8064
	23.7728
	31.1584

	NOTE 1:	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 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.
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For V2X transmission over PC5, Table A.7.4-1, Table A.7.4-2 and Table A.7.4-3 are applicable for Maximum input level when the 256QAM is supported.
Table A.7.4-1: Fixed reference channel for V2X receiver requirements (SCS 15 kHz, 256QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	53
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15

	Subchannel size
	
	12
	10
	15
	10
	12

	Allocated resource blocks
	
	24
	50
	105
	160
	216

	MCS Index
	
	23
	23
	23
	23
	23

	MCS Table for TBS determination
	256QAM

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM

	Transport Block Size
	
	15880
	36896
	81976
	127080
	172176

	Transport block CRC
	Bits
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	2
	5
	10
	16
	21

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25
	6.25

	 value when  2nd stage SCI rate match
	
	3
	3
	3
	3
	3

	Binary Channel Bits per Slot
	
	20544
	48000
	106080
	164160
	223296

	Max. Throughput averaged over 100ms
	Mbps
	1.588
	3.6896
	8.1976
	12.708
	17.218

	NOTE 1:	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 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.
NOTE 3:  The CBW is only applicable for PS UE in n14.



Table A.7.4-2: Fixed reference channel for V2X receiver requirements (SCS 30 kHz, 256QAM)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40
	60
	80
	100

	Subcarrier spacing
	kHz
	30
	30
	30
	30
	30
	30
	30

	Subchannel size
	
	12
	10
	15
	15
	10
	12
	15

	Allocated resource blocks
	
	24
	50
	75
	105
	160
	216
	270

	MCS Index
	
	23
	23
	23
	23
	24
	24
	24

	MCS Table for TBS determination
	256QAM

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM

	Transport Block Size
	
	15880
	36896
	58384
	81976
	127080
	172176
	217128

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	2
	5
	7
	10
	16
	21
	26

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25
	6.25
	6.25
	6.25

	 value when  2nd stage SCI rate match
	
	3
	3
	3
	3
	
	
	

	Binary Channel Bits per Slot
	
	20544
	48000
	74400
	106080
	164160
	223296
	280320

	Max. Throughput averaged over 100ms
	Mbps
	3.176
	7.3792
	11.677
	16.395
	25.416
	34.4352
	43.4256

	NOTE 1:	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 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.




Table A.7.4-3: Fixed reference channel for V2X receiver requirements (SCS 60kHz, 256QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40
	60
	80
	100

	Subcarrier spacing
	kHz
	60
	60
	60
	60
	60
	60
	60

	Subchannel size
	
	10
	12
	12
	10
	15
	15
	15

	Allocated resource blocks
	
	10
	24
	36
	50
	75
	105
	135

	MCS Index
	
	23
	23
	23
	23
	23
	23
	23

	MCS Table for TBS determination
	256QAM

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM

	Transport Block Size
	
	4480
	15880
	25608
	36896
	57376
	81976
	106576

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	1
	2
	4
	5
	7
	10
	13

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25
	6.25
	6.25
	6.25

	 value when  2nd stage SCI rate match
	
	3
	3
	3
	3
	
	
	

	Binary Channel Bits per Slot
	
	5760
	20544
	33216
	48000
	74400
	106080
	137760

	Max. Throughput averaged over 100ms
	Mbps
	1.792
	6.352
	10.243
	14.758
	22.9504
	32.7904
	42.6304

	NOTE 1:	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 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.


Proposal 6: It is proposed the SL-U FRC as above with same FRC below 40MHz and adding 60, 80 and 100MHz CBW FRC.
3	Conclusions
In this contribution, we give initial discussion on the sidelink evolution and the observation and proposals are shown as below:
Proposal 1: To agree on 135 RBs for SL-U 60kHz 100MHz configuration and remove the “[]” of current version of TR 38.786.
Proposal 2: To agree on REFSENS requirement for SL-U with equation as below:
	Operating band / SCS / Channel bandwidth / REFSENS

	Operating band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)
	Duplex Mode

	n46
	15
	20, 40
	-89.2 + 10log10(NRB/105)
	HD

	
	30
	20, 40, 60, 80, 100
	-89.4 + 10log10(NRB/50)
	

	
	60
	20, 40, 60, 80, 100
	-89.6 + 10log10(NRB/24)
	

	n96, n102
	15
	20, 40
	-88.7 + 10log10(NRB/105)
	HD

	
	30
	20, 40, 60, 80, 100
	-88.9 + 10log10(NRB/50)
	

	
	60
	20, 40, 60, 80, 100
	-89.1 + 10log10(NRB/24)
	

	NOTE 1:	The REFSENS value is rounded to the nearest number down to one decimal point. “NRB” in REFSENS formula is the RB configuration for NR SL-U REFSENS as shown in table 7.1.1-2


Proposal 3: It is proposed to re-use the same ΔRIB,4R as NR-U to SL-U.
Proposal 4: FRC for SL-U to be updated based on NR SL FRC with larger channel bandwidth.
Proposal 5: To reuse current NR SL FRC for 15kHz SCS for QPSK, 64QAM and 256QA.
Proposal 6: It is proposed the SL-U FRC as below with same FRC below 40MHz and adding 60, 80 and 100MHz CBW FRC.
Table A.7.2-1: Fixed reference channel for V2X receiver requirements (SCS 15 kHz, QPSK)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	53
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15

	Subchannel size
	
	12
	10
	15
	10
	12

	Allocated resource blocks
	
	24
	50
	105
	160
	216

	MCS Index
	
	4
	4
	4
	4
	4

	MCS Table for TBS determination
	64QAM

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Transport Block Size
	
	1608
	3624
	7936
	12296
	16896

	Transport block CRC
	Bits
	16
	16
	24
	24
	24

	LDPC base graph
	
	2
	2
	1
	1
	1

	Number of Code Blocks per Slot
	
	1
	1
	1
	2
	3

	Beta offset for 2nd stage SCI
	
	2.25
	2.25
	2.25
	2.25
	2.25

	 value when  2nd stage SCI rate match
	
	7
	1
	1
	1
	1

	Binary Channel Bits per Slot
	
	5160
	12036
	26556
	41076
	55860

	Max. Throughput averaged over 100ms
	Mbps
	0.1608
	0.3624
	0.7936
	1.2296
	1.6896

	NOTE 1:	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 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.
NOTE 3:  The CBW is only applicable for PS UE in n14.


Table A.7.2-2: Fixed reference channel for V2X receiver requirements (SCS 30 kHz, QPSK)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40
	60
	80
	100

	Subcarrier spacing
	kHz
	30
	30
	30
	30
	30
	30
	30

	Subchannel size
	
	12
	10
	15
	15
	10
	12
	15

	Allocated resource blocks
	
	24
	50
	75
	105
	160
	216
	270

	MCS Index
	
	4
	4
	4
	4
	4
	4
	4

	MCS Table for TBS determination
	64QAM

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Transport Block Size
	
	1608
	3624
	5632
	7936
	12296
	16392
	21000

	Transport block CRC
	Bits
	16
	16
	24
	24
	24
	24
	24

	LDPC base graph
	
	2
	2
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	1
	1
	1
	1
	2
	2
	3

	Beta offset for 2nd stage SCI
	
	2.25
	2.25
	2.25
	2.25
	2.25
	2.25
	2.25

	 value when  2nd stage SCI rate match
	
	7
	1
	1
	1
	1
	1
	1

	Binary Channel Bits per Slot
	
	5160
	12036
	18636
	26556
	41076
	55860
	70116

	Max. Throughput averaged over 100ms
	Mbps
	0.3216
	0.7248
	1.1264
	1.5872
	2.4592
	3.2784
	4.2

	NOTE 1:	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 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.





Table A.7.2-3: Fixed reference channel for V2X receiver requirements (SCS 60 kHz, QPSK)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40
	60
	80
	100

	Subcarrier spacing
	kHz
	60
	60
	60
	60
	60
	60
	60

	Subchannel size
	
	10
	12
	12
	10
	15
	15
	15

	Allocated resource blocks
	
	10
	24
	36
	50
	75
	105
	135

	MCS Index
	
	4
	4
	4
	4
	4
	4
	4

	MCS Table for TBS determination
	64QAM

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Transport Block Size
	
	456
	1608
	2536
	3624
	5504
	7936
	10248

	Transport block CRC
	Bits
	16
	16
	16
	16
	24
	24
	24

	LDPC base graph
	
	2
	2
	2
	2
	1
	1
	1

	Number of Code Blocks per Slot
	
	1
	1
	1
	1
	1
	1
	2

	Beta offset for 2nd stage SCI
	
	2.25
	2.25
	2.25
	2.25
	2.25
	2.25
	2.25

	 value when  2nd stage SCI rate match
	
	7
	7
	7
	1
	1
	1
	1

	Binary Channel Bits per Slot
	
	1464
	5160
	8328
	12036
	18636
	26556
	34476

	Max. Throughput averaged over 100ms
	Mbps
	0.1824
	0.6432
	1.0144
	1.4496
	2.2016
	3.1744
	4.0992

	NOTE 1:	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 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.


Table A.7.3-1: Fixed reference channel for V2X receiver requirements (SCS 15 kHz, 64QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	53
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15

	Subchannel size
	
	12
	10
	15
	10
	12

	Allocated resource blocks
	
	24
	50
	105
	160
	216

	MCS Index
	
	24
	24
	24
	24
	24

	MCS Table for TBS determination
	64QAM

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Transport Block Size
	
	11528
	27144
	60456
	92200
	127080

	Transport block CRC
	Bits
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	2
	4
	8
	11
	16

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25
	6.25

	 value when  2nd stage SCI rate match
	
	7
	1
	1
	1
	1

	Binary Channel Bits per Slot
	
	15336
	35964
	79524
	123084
	167436

	Max. Throughput averaged over 100ms
	Mbps
	1.1528
	2.7144
	6.0456
	9.22
	12.708

	NOTE 1:	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 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.
NOTE 3:  The CBW is only applicable for PS UE in n14.



Table A.7.3-2: Fixed reference channel for V2X receiver requirements (SCS 30 kHz, 64QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40
	60
	80
	100

	Subcarrier spacing
	kHz
	30
	30
	30
	30
	30
	30
	30

	Subchannel size
	
	12
	10
	15
	15
	10
	12
	15

	Allocated resource blocks
	
	24
	50
	75
	105
	160
	216
	270

	MCS Index
	
	24
	24
	24
	24
	24
	24
	24

	MCS Table for TBS determination
	64QAM

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

	Transport Block Size
	
	11528
	27144
	42016
	60456
	92200
	125016
	155776

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	2
	4
	5
	8
	11
	15
	19

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25
	6.25
	6.25
	6.25

	 value when  2nd stage SCI rate match
	
	7
	1
	1
	1
	
	
	

	Binary Channel Bits per Slot
	
	15336
	35964
	55764
	79524
	123084
	167436
	210204

	Max. Throughput averaged over 100ms
	Mbps
	2.3056
	5.4288
	8.4032
	12.091
	18.44
	25.0032
	31.1552

	NOTE 1:	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 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.


TableA.7.3-3: Fixed reference channel for V2X receiver requirements (SCS 60 kHz, 64QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40
	60
	80
	100

	Subcarrier spacing
	kHz
	60
	60
	60
	60
	60
	60
	60

	Subchannel size
	
	10
	12
	12
	10
	15
	15
	15

	Allocated resource blocks
	
	10
	24
	36
	50
	75
	105
	135

	MCS Index
	
	24
	24
	24
	24
	24
	24
	24

	MCS Table for TBS determination
	64QAM

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

	Transport Block Size
	
	3240
	11528
	18960
	27144
	42016
	59432
	77896

	Transport block CRC
	Bits
	16
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	2
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	1
	2
	3
	4
	5
	8
	10

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25
	6.25
	6.25
	6.25

	 value when  2nd stage SCI rate match
	
	7
	7
	7
	1
	
	
	

	Binary Channel Bits per Slot
	
	4248
	15336
	24840
	35964
	55764
	79524
	103284

	Max. Throughput averaged over 100ms
	Mbps
	1.296
	4.6112
	7.584
	10.858
	16.8064
	23.7728
	31.1584

	NOTE 1:	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 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.



Table A.7.4-1: Fixed reference channel for V2X receiver requirements (SCS 15 kHz, 256QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	53
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15

	Subchannel size
	
	12
	10
	15
	10
	12

	Allocated resource blocks
	
	24
	50
	105
	160
	216

	MCS Index
	
	23
	23
	23
	23
	23

	MCS Table for TBS determination
	256QAM

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM

	Transport Block Size
	
	15880
	36896
	81976
	127080
	172176

	Transport block CRC
	Bits
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	2
	5
	10
	16
	21

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25
	6.25

	 value when  2nd stage SCI rate match
	
	3
	3
	3
	3
	3

	Binary Channel Bits per Slot
	
	20544
	48000
	106080
	164160
	223296

	Max. Throughput averaged over 100ms
	Mbps
	1.588
	3.6896
	8.1976
	12.708
	17.218

	NOTE 1:	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 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.
NOTE 3:  The CBW is only applicable for PS UE in n14.


Table A.7.4-2: Fixed reference channel for V2X receiver requirements (SCS 30 kHz, 256QAM)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40
	60
	80
	100

	Subcarrier spacing
	kHz
	30
	30
	30
	30
	30
	30
	30

	Subchannel size
	
	12
	10
	15
	15
	10
	12
	15

	Allocated resource blocks
	
	24
	50
	75
	105
	160
	216
	270

	MCS Index
	
	23
	23
	23
	23
	24
	24
	24

	MCS Table for TBS determination
	256QAM

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM

	Transport Block Size
	
	15880
	36896
	58384
	81976
	127080
	172176
	217128

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	2
	5
	7
	10
	16
	21
	26

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25
	6.25
	6.25
	6.25

	 value when  2nd stage SCI rate match
	
	3
	3
	3
	3
	
	
	

	Binary Channel Bits per Slot
	
	20544
	48000
	74400
	106080
	164160
	223296
	280320

	Max. Throughput averaged over 100ms
	Mbps
	3.176
	7.3792
	11.677
	16.395
	25.416
	34.4352
	43.4256

	NOTE 1:	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 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.



Table A.7.4-3: Fixed reference channel for V2X receiver requirements (SCS 60kHz, 256QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40
	60
	80
	100

	Subcarrier spacing
	kHz
	60
	60
	60
	60
	60
	60
	60

	Subchannel size
	
	10
	12
	12
	10
	15
	15
	15

	Allocated resource blocks
	
	10
	24
	36
	50
	75
	105
	135

	MCS Index
	
	23
	23
	23
	23
	23
	23
	23

	MCS Table for TBS determination
	256QAM

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM

	Transport Block Size
	
	4480
	15880
	25608
	36896
	57376
	81976
	106576

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	1
	2
	4
	5
	7
	10
	13

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25
	6.25
	6.25
	6.25

	 value when  2nd stage SCI rate match
	
	3
	3
	3
	3
	
	
	

	Binary Channel Bits per Slot
	
	5760
	20544
	33216
	48000
	74400
	106080
	137760

	Max. Throughput averaged over 100ms
	Mbps
	1.792
	6.352
	10.243
	14.758
	22.9504
	32.7904
	42.6304

	NOTE 1:	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 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.



4 References
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