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1. Introduction
The sidelink unlicensed MPR A-MPR simulation has been fully discussed in the last RAN4 meeting and the single carrier MPR for SL-U PSSCH/PSCCH has been agreed. Still the MPR for PSFCH and S-SSB, also the MPR for wide-band operation for SL-U PSSCH/PSCCH has still not been agreed yet. In this paper, we try to finalize these issues.
2. Discussion
The SL-U MPR for PSSCH/PSCCH has been agreed as:
Agreement:
· Table: SL-U MPR requirement
Pre-coding
Modulation
RB Allocation
 
 
Full (dB)
Partial (dB)
· 
CP-OFDM
 
 
 
QPSK
≤ 3.5
≤ 3.5

16 QAM
≤ 4.0
≤ 4.0

64 QAM
≤ 5.5
≤ 5.5

256 QAM
TBD
TBD
· NOTE 1: The average method will be used to derive the MPR values
· NOTE 2: The wide band operation MPR will be further discussed next meeting.


Firstly, it has been agreed that the averaged method will be used to derive the MPR values. In such case, we have proposed in the last meeting with 7.5dB as the final number. However, still some companies would like to further contribute on the MPR simulation and also try to align more on the numbers so we will not propose the number at this stage but after the tdoc submission we try to provide an average number in the thread summary for the whole group to check if the number is agreeable.
For the 2nd remaining issue as the wide band operation MPR, we would like to again show our simulation results as below.
Table 1 simulation cases
	
	case
	Waveform
	BW
	RB Setup
	SCS

	Full Allocation
Single CC
	1
	CP-OFDM
	20
	105RB0
	15

	
	2
	CP-OFDM
	20
	50RB0
	30

	
	3
	CP-OFDM
	40
	216RB0
	15

	
	4
	CP-OFDM
	40
	105RB0
	30

	
	5
	CP-OFDM
	60
	160RB0
	30

	
	6
	CP-OFDM
	80
	216RB0
	30

	
	7
	CP-OFDM
	100
	270RB0
	30

	Interlaced Allocation
Single CC
	8
	CP-OFDM
	20
	1 RB0 every 10RBs
	15

	
	9
	CP-OFDM
	20
	1RB0 every 5RBs 
	30

	
	10
	CP-OFDM
	40
	1RB0 every 10RBs 
	15

	
	11
	CP-OFDM
	40
	1RB0 every 5RBs 
	30

	
	12
	CP-OFDM
	60
	1RB0 every 5RBs 
	30

	
	13
	CP-OFDM
	80
	1RB0 every 5RBs 
	30

	
	14
	CP-OFDM
	100
	1RB0 every 5RBs 
	30

	Wide band operation
contiguous RB allocation
	15
	CP-OFDM
	40
	Bitmap 10
	30

	
	16
	CP-OFDM
	60
	Bitmap 100
	30

	
	17
	CP-OFDM
	60
	Bitmap 110
	30

	
	18
	CP-OFDM
	60
	Bitmap 010
	30

	
	19
	CP-OFDM
	80
	Bitmap 1000
	30

	
	20
	CP-OFDM
	80
	Bitmap 1100
	30

	
	21
	CP-OFDM
	80
	Bitmap 1110
	30

	
	22
	CP-OFDM
	80
	Bitmap 0100
	30

	
	23
	CP-OFDM
	80
	Bitmap 0110
	30

	
	24
	CP-OFDM
	100
	Bitmap 10000
	30

	
	25
	CP-OFDM
	100
	Bitmap 11000
	30

	
	26
	CP-OFDM
	100
	Bitmap 11100
	30

	
	27
	CP-OFDM
	100
	Bitmap 11110
	30

	
	28
	CP-OFDM
	100
	Bitmap 01000
	30

	
	29
	CP-OFDM
	100
	Bitmap 01100
	30

	
	30
	CP-OFDM
	100
	Bitmap 01110
	30

	
	31
	CP-OFDM
	100
	Bitmap 00100
	30

	Wide band operation
Interlaced RB allocation 
	32
	CP-OFDM
	40
	Bitmap 10
	30

	
	33
	CP-OFDM
	60
	Bitmap 100
	30

	
	34
	CP-OFDM
	60
	Bitmap 110
	30

	
	35
	CP-OFDM
	60
	Bitmap 010
	30

	
	36
	CP-OFDM
	80
	Bitmap 1000
	30

	
	37
	CP-OFDM
	80
	Bitmap 1100
	30

	
	38
	CP-OFDM
	80
	Bitmap 1110
	30

	
	39
	CP-OFDM
	80
	Bitmap 0100
	30

	
	40
	CP-OFDM
	80
	Bitmap 0110
	30

	
	41
	CP-OFDM
	100
	Bitmap 10000
	30

	
	42
	CP-OFDM
	100
	Bitmap 11000
	30

	
	43
	CP-OFDM
	100
	Bitmap 11100
	30

	
	44
	CP-OFDM
	100
	Bitmap 11110
	30

	
	45
	CP-OFDM
	100
	Bitmap 01000
	30

	
	46
	CP-OFDM
	100
	Bitmap 01100
	30

	
	47
	CP-OFDM
	100
	Bitmap 01110
	30

	
	48
	CP-OFDM
	100
	Bitmap 00100
	30


Table 2 MPR for Wideband operation
	
	Bitmap
	10
	100
	1000
	10000
	010
	0100
	01000
	00100
	110
	1100
	11000
	0110
	01100
	1110
	11100
	01110
	11110

	Contiguous
	QPSK
	2.8 
	2.8 
	2.8 
	2.8 
	2.8 
	2.8 
	2.8 
	2.8 
	2.8 
	2.8 
	2.8 
	2.8 
	2.8 
	2.8 
	2.8 
	2.8 
	2.8 

	
	16QAM
	3.5 
	3.5 
	3.6 
	3.5 
	3.6 
	3.5 
	3.6 
	3.5 
	3.7 
	3.5 
	3.6 
	3.5 
	3.6 
	3.5 
	3.6 
	3.7 
	3.6 

	
	64QAM
	5.1 
	5.1 
	4.8 
	5.2 
	4.7 
	5.1 
	4.9 
	5.1 
	4.9 
	5.1 
	4.7 
	4.8 
	5.0 
	5.1 
	4.8 
	5.0 
	5.2 

	
	256QAM
	7.4 
	7.5 
	7.7 
	8.5 
	7.3 
	7.4 
	8.0 
	7.5 
	8.5 
	7.4 
	7.3 
	7.6 
	8.0 
	7.4 
	7.7 
	8.5 
	8.5 

	Interlace
	QPSK
	2.6 
	2.6 
	2.7 
	2.8 
	2.6 
	2.6 
	2.6 
	2.6 
	2.6 
	2.6 
	2.7 
	2.7 
	2.7 
	2.6 
	2.7 
	2.8 
	2.6 

	
	16QAM
	2.9 
	2.9 
	3.0 
	2.9 
	3.0 
	2.9 
	3.0 
	2.9 
	3.0 
	2.9 
	3.0 
	3.0 
	2.8 
	2.9 
	3.0 
	3.0 
	2.8 

	
	64QAM
	4.1 
	4.1 
	4.2 
	4.1 
	4.2 
	4.1 
	4.1 
	4.1 
	4.2 
	4.1 
	4.2 
	4.1 
	4.0 
	4.1 
	4.2 
	4.1 
	4.1 

	
	256QAM
	6.5 
	6.6 
	6.8 
	6.6 
	6.8 
	6.6 
	6.7 
	6.6 
	6.8 
	6.6 
	6.8 
	6.7 
	6.6 
	6.6 
	6.8 
	6.7 
	6.5 




	Figure 1 MPR for wide band operation	
If we look into figure 1 above, clearly it has shown that for interlaced RB allocation starting from case 32 to 48, the MPR for all the modulation are lower than the corresponding bitmap but with full RB allocation. Also for full RB allocation case 18, 21, 23, 27, 30 and 31, the MPR for 256QAM are about 1dB higher than other cases for 256QAM full RB allocation.
Observation 1: For interlaced RB allocation starting from case 32 to 48, the MPR for all the modulation are lower than the corresponding bitmap but with full RB allocation
Observation 2: For full RB allocation case 18, 21, 23, 27, 30 and 31, the MPR for 256QAM are about 1dB higher than other cases for 256QAM full RB allocation.
From the observation 1 and 2 above, we try to differentiate the MPR for full RB allocation and interlaced RB allocation as NR-U has done. Also for the specific cases 18, 21, 23, 27, 30 and 31, we try to introduce the exception bitmap as also NR-U has done.
Proposal 1: Differentiate the MPR for full RB allocation and interlaced RB allocation as NR-U has done.
Proposal 2: For the specific cases 18, 21, 23, 27, 30 and 31, introduce the exception bitmap as NR-U has done.
During the last meeting discussion, there is company propose to further differentiate the bitmap for inner allocation and outer allocation, here we list the results from different companies for comparison to these “inner and outer bitmaps”.
Table 3 Simulation result comparison for inner bitmaps
	
	LGE full
	LGE Interlaced
	OPPO Full
	OPPO Interlaced
	Qualcomm Full
	Qualcomm Interlaced

	010
	2.13
	0.00
	2.8 
	2.6 
	NA
	NA

	
	2.13
	0.36
	3.6 
	3.0 
	NA
	NA

	
	3.16
	2.45
	4.7 
	4.2 
	NA
	NA

	
	5.88
	5.46
	7.3 
	6.8 
	NA
	NA

	0110
	2.13
	0.00
	2.8 
	2.7 
	1.3
	1.6

	
	2.13
	0.63
	3.5 
	3.0 
	1.3
	1.6

	
	3.16
	2.46
	4.8 
	4.1 
	3.5
	4.0

	
	5.88
	5.06
	7.6 
	6.7 
	5.9
	6.5

	0100/0010
	2.46
	0.00
	2.8 
	2.6 
	1.3
	1.4

	
	2.46
	0.10
	3.5 
	2.9 
	1.3
	1.4

	
	3.15
	2.12
	5.1 
	4.1 
	3.6
	3.8

	
	5.46
	5.05
	7.4 
	6.6 
	6.0
	6.1

	01110
	2.46
	0.13
	2.8 
	2.8 
	1.5
	1.6

	
	2.47
	0.64
	3.7 
	3.0 
	1.5
	1.6

	
	3.16
	2.47
	5.0 
	4.1 
	3.8
	4.0

	
	5.47
	5.06
	8.5 
	6.7 
	6.5
	6.6

	01100/00110
	2.46
	0.00
	2.8 
	2.7 
	1.4
	1.6

	
	2.46
	0.63
	3.6 
	2.8 
	1.4
	1.6

	
	3.16
	2.46
	5.0 
	4.0 
	3.5
	4.0

	
	5.47
	5.06
	8.0 
	6.6 
	5.9
	6.5

	01000/00010
	2.13
	0.00
	2.8 
	2.6 
	NA
	1.4

	
	2.13
	0.35
	3.6 
	3.0 
	NA
	1.4

	
	3.16
	2.13
	4.9 
	4.1 
	NA
	3.8

	
	5.47
	5.06
	8.0 
	6.7 
	NA
	6.1

	00100
	2.13
	0.00
	2.8 
	2.6 
	NA
	NA

	
	2.13
	0.10
	3.5 
	2.9 
	NA
	NA

	
	3.15
	2.12
	5.1 
	4.1 
	NA
	NA

	
	5.46
	5.06
	7.5 
	6.6 
	NA
	NA


From the table 3 above, we marked yellow for some of the MPR to be specifically as low as 0 dB for interlaced RB allocation in the 2nd column while compare to the regular MPR numbers for full RB allocation. Despite the NA from the last 2 columns, it can be found from both OPPO result as well as Qualcomm result, the difference between full RB allocation and interlaced RB allocation is within 0.6dB.
Observation 3: For some companies proposed inner bitmap, the difference between full RB allocation and partial RB allocation are as large as 2.46dB while for other companies results, the difference are within 0.6dB.
Based on the comparison above and the observation 3, it is clearly shown that the differentiation between inner and outer bitmap should not be applied.
Proposal 3: Not to apply the differentiation of inner and outer bitmap.
With the above proposal 1,2 and 3 we can try to propose the MPR for PSSCH and PSCCH with similar format as NR-U such as:
Table 9: NR-U MPR requirement
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)
	Partial3 (dB)


	CP-OFDM
	QPSK
	≤ 3.5
	≤ 3.5

	
	16 QAM
	≤ 4.0
	≤ 4.0

	
	64 QAM
	≤ 5.5
	≤ 5.5

	
	256 QAM
	TBD
	TBD


With Bitmap exception
	Wideband operation channel bandwidth (MHz)
	Sub-band configuration exceptions

	40
	10, 01

	60
	110, 011

	80
	1000, 1100, 0100, 0010, 0011, 0001

	100
	10000, 11000, 11100, 01000, 01100, 00110, 00010, 00111, 00011, 00001


How to apply the exception and further detail on the exception table can be further discussed based on the simulation results as submitted this meeting.
3	Conclusions
Observation 1: For interlaced RB allocation starting from case 32 to 48, the MPR for all the modulation are lower than the corresponding bitmap but with full RB allocation
Observation 2: For full RB allocation case 18, 21, 23, 27, 30 and 31, the MPR for 256QAM are about 1dB higher than other cases for 256QAM full RB allocation.
Observation 3: For some companies proposed inner bitmap, the difference between full RB allocation and partial RB allocation are as large as 2.46dB while for other companies results, the difference are within 0.6dB.
Proposal 1: Differentiate the MPR for full RB allocation and interlaced RB allocation as NR-U has done.
Proposal 2: For the specific cases 18, 21, 23, 27, 30 and 31, introduce the exception bitmap as NR-U has done.
Proposal 3: Not to apply the differentiation of inner and outer bitmap.
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