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1. Introduction
The sidelink unlicensed MPR-A-MPR simulation assumption have been discussed and captured in the TR. Based on the simulation assumption, and also some general consideration as specified in our companion paper, we have done the simulation for SL-U MPR and A-MPR. The simulation results are shown in this paper and with the results, we propose the MPR and A-MPR for the SL-U.
2. Discussion
The SL-U MPR simulation assumption is captured below and the MPR A-MPR simulation are captured based on that:
UE maximum output power reduction for NR SL-U
The following assumption can serve as a starting point for MPR simulation assumptions that are considered to derive MPR requirements for SL-U operation.
· Basic RF parameters for MPR of single carrier SL-U UE
· Waveforms: CP-OFDM for SL-U
· Supported CBW: 20/40/60/80/100MHz. 
· Modulation: QPSK/16-QAM/64-QAM/256-QAM
· SCS: 15/30/60kHz
· C-IMD: 45dBc or 60dBc
· EVM and impairments
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· IBE and impairment exceptions are same as NR-U
· Reuse IBE mask from TS38.10101 Table 6.4F.2.3-1
· Image/carrier exceptions position and specific test according to interlaces.
· ACLR: 27dBc for both PC3/PC5 UE with NR MBW
· SEM according to 38.101-1 clause 6.5F.2.2
· PA calibration & PA configuration: 
· PC3 (both single PA and dual PAs with 20+20): 1dB MPR and DFT-s-OFDM QPSK with 100RB0 20MHz waveform with 30dB ACLR
· PC5 (single PA): 1dB MPR and DFT-s-OFDM QPSK 100RB3 20MHz waveform with 27dB ACLR
· MPR table format can be reused the MPR format of NR-U according to each transmitted channel e.g.PSSCH/PSCCH transmission, PSFCH transmission and PSBCH transmission.
· The MPR will be applied to all SCS in all active 20 MHz sub-bands contiguously allocated in the channel.  
· Follow the RB interlaced allocation based on Table 6.2F.2-1 and Table 6.2F.2-2 in TS38.101-1. Also refer the interlaced allocations with uplink resource allocation type 2 as specified in TS 38.214. FFS on the inter-laced RB allocation for PSFCH, S-SSB by RAN1  
For SL-U in single CC operation, the simultaneous transmission of PSCCH and PSSCH in the same sub-frame is supported and the following constraints in Table 6.1.2-1 can be assumed.
Table 6.1.2-1: SL-U operation’s MPR simulation assumptions
Items
Assumption
Allowed sub-channel sizes
Support {10, 12, 15, 20, 25, 50, 75, 100} PRBs for possible sub-channel size.
Allowed LCRB allocation
10,12,15,20,24,25,30,36,40,45,48,50,60,70,72,75,80,84,90,96,100,105,108,110,120,125,130,132,135,140,144,150,156,160,165,168,170,175,180,190,192,195,200,204,210,216,220,225,228,230,240,250,252,255,260,264,270
The Allowed LCRB will be decided by the supported SCS.
Regarding PSCCH / PSSCH multiplexing
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With our companion paper, the simulation cases are discussed and shown again as below table 1.
Below is a table for better understanding. For each case, the QPSK, 16QAM, 64QAM and 256QAM will be simulated.
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
	20
	24RB0
	60

	
	4
	CP-OFDM
	40
	216RB0
	15

	
	5
	CP-OFDM
	40
	105RB0
	30

	
	6
	CP-OFDM
	40
	50RB0
	60

	
	7
	CP-OFDM
	60
	160RB0
	30

	
	8
	CP-OFDM
	60
	80RB0
	60

	
	9
	CP-OFDM
	80
	216RB0
	30

	
	10
	CP-OFDM
	80
	105RB0
	60

	
	11
	CP-OFDM
	100
	270RB0
	30

	
	12
	CP-OFDM
	100
	135RB0
	60

	Interlaced Allocation
Single CC
	13
	CP-OFDM
	20
	1 RB0 every 10RBs
	15

	
	14
	CP-OFDM
	20
	1RB0 every 5RBs 
	30

	
	15
	CP-OFDM
	40
	1RB0 every 10RBs 
	15

	
	16
	CP-OFDM
	40
	1RB0 every 5RBs 
	30

	
	17
	CP-OFDM
	60
	1RB0 every 5RBs 
	30

	
	18
	CP-OFDM
	80
	1RB0 every 5RBs 
	30

	
	19
	CP-OFDM
	100
	1RB0 every 5RBs 
	30

	Wide band operation
	20
	CP-OFDM
	40
	Bitmap 10
	30

	
	21
	CP-OFDM
	60
	Bitmap 100
	30

	
	22
	CP-OFDM
	60
	Bitmap 110
	30

	
	23
	CP-OFDM
	60
	Bitmap 010
	30

	
	24
	CP-OFDM
	80
	Bitmap 1000
	30

	
	25
	CP-OFDM
	80
	Bitmap 1100
	30

	
	26
	CP-OFDM
	80
	Bitmap 1110
	30

	
	27
	CP-OFDM
	80
	Bitmap 0100
	30

	
	28
	CP-OFDM
	80
	Bitmap 0110
	30

	
	29
	CP-OFDM
	100
	Bitmap 10000
	30

	
	30
	CP-OFDM
	100
	Bitmap 11000
	30

	
	31
	CP-OFDM
	100
	Bitmap 11100
	30

	
	32
	CP-OFDM
	100
	Bitmap 11110
	30

	
	33
	CP-OFDM
	100
	Bitmap 01000
	30

	
	34
	CP-OFDM
	100
	Bitmap 01100
	30

	
	35
	CP-OFDM
	100
	Bitmap 01110
	30

	
	36
	CP-OFDM
	100
	Bitmap 00100
	30


Corresponding MPR results are shown as below for case 1 to 18:
Figure 1, Contiguous and Interlaced Single CC MPR



From NR-U requirement perspective, the NR-U MPR requirement has been set as shown below captured from TS 38.101-1 while only the CP-OFDM part has been captured.
Table 1: NR-U MPR requirement
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)
	Partial3 (dB)
	Exception for 100MHz Full5 (dB)


	CP-OFDM
	QPSK
	≤ 3.5
	≤ 3.5
	≤ 4.5

	
	16 QAM
	≤ 4.0
	≤ 4.0
	≤ 4.5

	
	64 QAM
	≤ 5.5
	≤ 5.5
	

	
	256 QAM
	≤ 7.0
	≤ 7.0
	


Also the full and partial are defined besides the full RB and interlaced RB allocation together with the wide-band operation bit-maps. Table 2 below captures the exception MPR mapping for wide-band operation of different bit-maps.
Table 2: Exception MPR mapping for wideband operation
	Wideband operation channel bandwidth (MHz)
	Sub-band configuration exceptions

	40
	10, 01

	60
	None

	80
	1100, 0011, 0100, 0010

	100
	00111, 11100, 00011, 11000

	NOTE 1:	The sub-band configuration is represented as a bitmap where ‘1’ indicates that a sub-band is transmitted and ‘0’ indicates a sub-band is not transmitted.  The bitmap is ordered with MSB mapped to the lowest frequency sub-band and LSB mapped to highest frequency sub-band within the wideband channel.
NOTE 2:	Void.


It has also been agreed in previous meeting that the similar MPR table can be reused for SL-U and hence we would like to propose similar MPR requirement as together with table 1 and table 2 with different MPR requirement for full and partial cases with the exception.
Observation 1: For NR-U MPR requirement, full and partial are defined with exception MPR mapping of wide-band operation and SL-U MPR requirement can use similar mechanism.
For case 1 to 12, the contiguous cases are simulated. For QPSK, 16QAM, 64QAM, 256QAM, the result are all quite stable, with largest MPR value of 3.3dB, 3.9dB 5.7dB and 8.9dB. In such case, to give enough margin for PA implementation, 1dB margin is proposed and corresponding MPR requirement is as 4.5dB, 5dB, 7dB and 10dB.
For case 13 to 19, the interlaced cases are simulated. For QPSK, 16QAM, 64QAM, 256QAM, the result are all quite stable, with largest MPR value of 3.4dB, 3.4dB 4.6dB and 7.9dB. In such case, to give enough margin for PA implementation, 1dB margin is proposed and corresponding MPR requirement is as 4.5dB, 4.5dB, 6dB and 9dB.
Hence it is proposed below as table 3:
Table 3: Proposed SL-U MPR requirement for single CC
	Precoding
	Modulation
	Full
	Partial

	CP-OFDM
	QPSK
	≤ 4.5
	≤ 4.5

	
	16 QAM
	≤ 5
	≤ 4.5

	
	64 QAM
	≤ 7
	≤ 6

	
	256 QAM
	≤ 10
	≤ 9



For the wide-band operation, for case 20 to 36, both contiguous full RB and the interlaced-RB allocation has been simulated and the results can be found below:
Figure 2 contiguous Wide-band MPR

Figure 3: InterlacedWide-band MPR

The exception bitmap is selected based on figure 2 as “010” “00100” “0110” “1110” “01110” and “11110”.  Also to consider the case of symmetric, the bitmap “1110” is similar to “0111” and “11110” is similar to “01111”.
Proposal 1: The exception bitmaps are proposed as:
Table 4: Exception bitmap mapping
	Wideband operation channel bandwidth (MHz)
	Sub-band configuration exceptions

	60
	010

	80
	1110, 0110, 0111

	100
	11110, 00100, 01110, 01111



For case 20 to 36, the contiguous cases are simulated. For the exception bitmaps, for QPSK, 16QAM, 64QAM, 256QAM, the result are all quite stable, with largest MPR value of 3.0dB, 3.8dB 5.3dB and 8.7dB. From our proposed table 3 above, the MPR for full RB allocation can cover the exception bitmaps cases.
Observation 2: For wide-band operation, the exception bitmaps MPR can be mapped to “full” RB allocation requirements.
Besides the exception bitmaps, for QPSK, 16QAM, 64QAM, 256QAM, the result are all quite stable, with largest MPR value of 3.5dB, 3.6dB 5.0dB and 7.8dB. From our proposed table 3 above, the MPR for partial RB allocation can cover the bitmaps besides the exception cases.
Observation 3: For wide-band operation, besides the exception bitmaps, the MPR can be mapped to “partial” RB allocation.
With that, it is proposed to use table 3 as listed above for the SL-U PSSCH/PSCCH MPR requirement with the table 4 exception table 4 mapping.
Proposal 2: The SL-U MPR requirement is proposed as below:
Table 3: Proposed SL-U MPR requirement for single CC
	Precoding
	Modulation
	Full
	Partial

	CP-OFDM
	QPSK
	≤ 4.5
	≤ 4.5

	
	16 QAM
	≤ 5
	≤ 4.5

	
	64 QAM
	≤ 7
	≤ 6

	
	256 QAM
	≤ 10
	≤ 9


Table 4: Exception bitmap mapping
	Wideband operation channel bandwidth (MHz)
	Sub-band configuration exceptions

	60
	010

	80
	1110, 0110, 0111

	100
	11110, 00100, 01110, 01111


Note: For bitmaps included in table 4, Full RB allocation requirement apply.
3	Conclusions
In this contribution, we give initial discussion on the sidelink evolution and the observation and proposals are shown as below:
Observation 1: For NR-U MPR requirement, full and partial are defined with exception MPR mapping of wide-band operation and SL-U MPR requirement can use similar mechanism.
Observation 2: For wide-band operation, the exception bitmaps MPR can be mapped to “full” RB allocation requirements.
Observation 3: For wide-band operation, besides the exception bitmaps, the MPR can be mapped to “partial” RB allocation.
Proposal 1: The exception bitmaps are proposed as:
Table 4: Exception bitmap mapping
	Wideband operation channel bandwidth (MHz)
	Sub-band configuration exceptions

	60
	010

	80
	1110, 0110, 0111

	100
	11110, 00100, 01110, 01111


Proposal 2: The SL-U MPR requirement is proposed as below:
Table 3: Proposed SL-U MPR requirement for single CC
	Precoding
	Modulation
	Full
	Partial

	CP-OFDM
	QPSK
	≤ 4.5
	≤ 4.5

	
	16 QAM
	≤ 5
	≤ 4.5

	
	64 QAM
	≤ 7
	≤ 6

	
	256 QAM
	≤ 10
	≤ 9


Table 4: Exception bitmap mapping
	Wideband operation channel bandwidth (MHz)
	Sub-band configuration exceptions

	60
	010

	80
	1110, 0110, 0111

	100
	11110, 00100, 01110, 01111


Note: For bitmaps included in table 4, Full RB allocation requirement apply.
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