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1. Introduction
The sidelink unlicensed MPR-A-MPR simulation assumption have been discussed for the introduction of SL-U on unlicensed spectrum. The assumption [1] has been captured in the TR and in this paper, with the agreed assumption, we found some update might be applied after the simulation work and hence we try to give some further discussion on general consideration. The detail MPR and A-MPR results will be presented in another companion paper.
2. Discussion
2.1 MPR simulation assumption
An offline email group has been established for some initial simulation assumption alignment. The reason why this email group was triggered is that the current simulation assumption for SL-U which has combined both NR SL simulation assumption and the NR-U simulation assumption needs more clarification.
For the sub-channel size and the LCRB allocation, currently the simulation assumption captured in TR is as captured as below. All the possible sub-channel sizes and LCRB has been listed in the table for information.
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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	PSCCH size
	10RB*3 Symbols

	PSD offset of X dB between PSCCH and PSSCH
	0dB


However, during the NR-U MPR/A-MPR simulation, only the contiguous full RB allocation, intarlace_0 RB allocation and wide-band operation has been simulated. This is for different reasons as: 
1, to fulfill the Occupied bandwidth requirement.
2, Based on NR-U simulation, and also we have tried for SL-U simulation, the different start RB position with different LCRB length, the difference between the largest and smallest MPR simulation result is within 0.4dB and hence there is no need to specify different MPR values for the start RB position and LCRB combinations. Only the contiguous full RB allocation is needed as the worst case scenario.
Observation 1: NR-U MPR/A-MPR simulation, only the contiguous full RB allocation, intarlace_0 RB allocation and wide-band operation has been simulated.
The reason behind this is that for NR-U and SL-U as well, the SEM is a relative dBr requirement and hence the location of the PRB is not sensitive as NR normal operation. In this case, we propose to align with the NR-U discussion that three different RB allocation mechanism will be used.
	A, Contiguous full RB allocation. The RB number should align with the sub-channel size which is similar to REFSENS requirement discussion. 
	B. Interlaced RB allocation. At least for PSSCH/PSCCH, only interlace_0 will be used. Here interlace_0 means the interlaced RB is located in the first RB of each 10RB(15kHz SCS) or 5RB(30kHz SCS). Also as 60kHz do not support interlace and hence only 15 and 30kHz SCS is simulated.
	C. Wide-band operation, up to 100MHz can be used. For each 20MHz sub-band, only contiguous full RB allocation will be used, which is in-line with the agreed TP to TR in the last meeting. 
	Below table 1 is a table for better understanding. For each case, the QPSK, 16QAM, 64QAM and 256QAM will be simulated. It is recommended companies to align the simulation cases so that to better understand the simulation results.
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

	Wide band operation
	19
	CP-OFDM
	40
	Bitmap 10
	30

	
	20
	CP-OFDM
	60
	Bitmap 100
	30

	
	21
	CP-OFDM
	60
	Bitmap 110
	30

	
	22
	CP-OFDM
	60
	Bitmap 010
	30

	
	23
	CP-OFDM
	80
	Bitmap 1000
	30

	
	24
	CP-OFDM
	80
	Bitmap 1100
	30

	
	25
	CP-OFDM
	80
	Bitmap 1110
	30

	
	26
	CP-OFDM
	80
	Bitmap 0100
	30

	
	27
	CP-OFDM
	80
	Bitmap 0110
	30

	
	28
	CP-OFDM
	100
	Bitmap 10000
	30

	
	29
	CP-OFDM
	100
	Bitmap 11000
	30

	
	30
	CP-OFDM
	100
	Bitmap 11100
	30

	
	31
	CP-OFDM
	100
	Bitmap 11110
	30

	
	32
	CP-OFDM
	100
	Bitmap 01000
	30

	
	33
	CP-OFDM
	100
	Bitmap 01100
	30

	
	34
	CP-OFDM
	100
	Bitmap 01110
	30

	
	35
	CP-OFDM
	100
	Bitmap 00100
	30


Proposal 1: To agree on the three general cases for simulation as A, Contiguous full RB allocation. B. Interlaced RB allocation and C. Wide-band operation.
2.2 Image rejection
Secondly, for the image rejection, currently the simulation assumption has not provided such number. When refer to the NR-U simulation, the image rejection is assumed as about 28dBc for QPSK/16QAM/64QAM and 34dBc for 256QAM. From our analysis, the 28dBc image rejection will have problem when applying the 28dBr requirement of IBE and hence causing the unrealistic MPR. In such case, 30dBc image rejection is used in our simulation which is also a considerable number for UE implementation.
Observation 2: The 28dBc image rejection will cause unrealistic MPR value.
Proposal 2: For image rejection, it is proposed to use 30dBc for QPSK/16QAM/64QAM and 34dBc for 256QAM
2.3 A-MPR NS values
Thirdly, When comes to A-MPR, it has been agreed that the band n46, n96 and n102 will be introduced in Rel-18 sidelink WID. However, if we go through the spec, the NS values for all these three bands are quite a lot. Especially they are added from 3 different WIDs as the NR-U WID, and two spectrums related WIDs. Furthermore, during the Rel-18 NR-U enhancement up to NS_68 has been introduced to cover all the regulations of the un-licensed spectrum. The detail NS values are captured below from TS 38.101-1.
Table 6.2F.3.1-1: Additional maximum power reduction (A-MPR)
Network signalling label
Requirements (clause)
NR Band
Channel bandwidth (MHz)
Resources blocks (NRB)
A-MPR (clause)
NS_01

n46, n96
20, 40, 60, 80

N/A
NS_28
6.5F.3.3.1
n46
20, 40, 60, 80

6.2F.3.2
NS_29
6.5F.3.3.2
n46
20, 40, 60, 80

6.2F.3.3
NS_30
6.5F.3.3.3
n46
20, 40, 60, 80

6.2F.3.4
NS_31
6.5F.3.3.4
n46
20, 40, 60, 80

6.2F.3.5
NS_53
6.5F.3.3.5
n96
20, 40, 60, 80, 100

6.2F.3.6
NS_54
6.5F.3.3.5
n96
20, 40, 60, 80

6.2F.3.7
NS_58
6.5F.3.3.6
n102
20, 40, 60, 80

6.2F.3.8
NS_59

n96
20, 40, 60, 80, 100

6.2F.3.9
NS_60
6.5F.3.3.5
n96
20, 40, 60, 80, 100

6.2F.3.10
NS_61
6.5F.3.3.7
n96
20, 40, 60, 80

6.2F.3.11
NS_63
6.5F.3.3.8
n102
20, 40, 80

6.2F.3.12
NS_64
6.5F.3.3.9
n102
20, 40, 60, 80, 100

6.2F.3.13
NS_65

n102
20, 40, 60, 80, 100

6.2F.3.14
NS_66
6.5F.3.3.5
n96
20, 40, 60, 80, 100

6.2F.3.15
NS_67
6.5F.3.3.5
n96
20, 40, 60, 80, 100

6.2F.3.16
NS_68

n102
20, 40, 60, 80, 100

6.2F.3.17
NS_69
6.5F.3.3.8
n102
20, 40, 80

6.2F.3.18
NOTE 1:	The A-MPR shall apply to all active 20 MHz sub-bands contiguously allocated in the channel.




In this case, we believe some down selection is needed to complete the A-MPR work. Below we propose to finish one NS value for each band in Rel-18 and similar to NR-U enhancement WID, further enhancement as adding more NS values can be applied in future SL-U release.
An example is as:
[bookmark: _Hlk142385149]NS_53 for band n96, NS_58 for band n102 and NS_31 for band n46. 
This has covered all the three bands to be introduced and also three regions of ITU regulations and we believe it can be a representative at this stage.
Observation 3: The NS values for unlicensed bands are too much and they are added lasting about 4 WIDs.
Proposal 3: To finish the SL-U WID, it is proposed to finish one NS value for each band in Rel-18. An example is NS_53 for band n96, NS_58 for band n102 and NS_31 for band n46.
2.4 PSFCH simulation assumption
During the previous meeting, the PSFCH simulation assumption is agreed as following captured from TR 387.786:
Table 6.1.2-2: SL-U UE’s MPR simulation assumptions for PSFCH transmission
Items
Assumption
Modulation for PSSCH
QPSK
PSFCH
ZC sequence
Structure of Slot
Baseline is follow RAN1 agreements
[bookmark: MCCQCTEMPBM_00000042][bookmark: MCCQCTEMPBM_00000071]RB allocation
- 1 RB per user
- All users have the same power per RB
- Total power of all users equals 23 or 26dBm
- Single RB-set and multiple RB-sets will be considered based on RAN1 decision. For multiple RB-sets, RAN4 only considers contiguous RB sets.
- Both Non-contiguous PSFCH RB allocation and contiguous PSFCH allocation are allowed
· MPR will be derived by non-contiguous PSFCH RB allocation (N>1)
- At least, the worst cases with possible RBstart and Ngap need to be checked. ( Ngap = RBend – RBstart )
For example: The worst case N gap is (106-1 =105*15kHz*12=) 18.9MHz for 20MHz, 15kHz SCS
- IMD problem by dual PSFCH in SEM/SE region shall be considered to derive MPR level according to all supporting CBW and SCS.
- N (Number of users) is up to 5 and RBs except for RBstart and RBend can be inserted between RBstart and RBend randomly.
- Assumption of N in RAN4 is only for MPR simulation purpose, the final number is up to RAN1 decision. 



For the RB allocation part, the non-contiguous PSFCH RB allocation is allowed and the MPR will be derived by non-contiguous PSFCH RB allocation. This is based on the NR SL PSFCH simulation assumption. For NR SL, the PSFCH is one PRB and for different PSFCH there will be up to N UEs and corresponding N PRBs. 
Observation 4: Current PSFCH simulation assumption in TR 38.786 is based on NR SL and one PRB for PSFCH is considered.
However, during the SL-U discussion in RAN1, to satisfy the occupied bandwidth requirement on un-licensed spectrum, one PRB for PSFCH is not considered. Instead, interlace for PSFCH is considered to solve the OCB requirement. The RAN1 agreement in RAN1#113 meeting is captured as below:
From Thursday session
Agreement
Regarding PSFCH transmission with 15 kHz and 30 kHz SCS:
· One of the following alternatives is (pre-)configured:
· Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)
· K3 is (pre-)configured
· Value range for K3 at least includes {1, 2, 5}
· K3 dedicated PRB(s) are on the same interlace
· There can be some guardband PRB(s) between common PRB and dedicated PRB
· FFS details, e.g., whether/how to derive the number of guardband PRB(s), whether to additionally introduce a (pre-)configured gap (including 0), or whether this can be satisfied by (pre-)configuration and there is no additional specification impact (e.g., setting proper bit values in bitmap for PSFCH PRB allocation), etc.
· FFS whether to additionally introduce guardband RE between common PRB and dedicated PRB
· On the K3 dedicated PRB(s), multiple CS pairs can be used as in legacy NR SL PSFCH transmission
· When a PRB of common interlace and a dedicated PRB locate within the same 1 MHz bandwidth, UE only transmits on the dedicated PRB subject to meeting OCB requirements
· FFS: whether to reduce power on common PRBs
· Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace
· PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission
· FFS: whether or not to support PRB-level cyclic shift hopping as in NR-U to reduce PAPR
· FFS: whether to drop common PRBs if the dedicated PRBs can already satisfy OCB requirement


From RAN1 agreement, the PSFCH will either occupies 1 common interlace and K3 dedicated PRBs while K3 can be {1, 2, 5} as Alt 1-1b or occupies 1 dedicated interlace as Alte 2-3a. In such case, the 1 PRB assumption for simulation of PSFCH does not apply anymore.
Observation 5: From RAN1 agreement, the PSFCH will either occupies 1 common interlace and K3 dedicated PRBs while K3 can be {1, 2, 5} as Alt 1-1b or occupies 1 dedicated interlace as Alte 2-3a. 
From RAN4 work flow perspective, as currently RAN1 has not decided the final option and to proceed further the PSFCH simulation work, it is recommended that for PSFCH, to simulate one interlace at this stage. If further RAN1 agreement is made, we can come back to the simulation assumption. This has considered the common interlace option and also the dedicated interlace options.
Proposal 4: For PSFCH simulation assumption, it is proposed to simulate one interlace for each PSFCH. 
3	Conclusions
In this contribution, we give initial discussion on the sidelink evolution and the observation and proposals are shown as below:
Observation 1: NR-U MPR/A-MPR simulation, only the contiguous full RB allocation, intarlace_0 RB allocation and wide-band operation has been simulated.
Observation 2: The 28dBc image rejection will cause unrealistic MPR value.
Observation 3: The NS values for unlicensed bands are too much and they are added lasting about 4 WIDs.
Observation 4: Current PSFCH simulation assumption in TR 38.786 is based on NR SL and one PRB for PSFCH is considered.
Observation 5: From RAN1 agreement, the PSFCH will either occupies 1 common interlace and K3 dedicated PRBs while K3 can be {1, 2, 5} as Alt 1-1b or occupies 1 dedicated interlace as Alte 2-3a. 
Proposal 1: To agree on the three general cases for simulation as A, Contiguous full RB allocation. B. Interlaced RB allocation and C. Wide-band operation.
Proposal 2: For image rejection, it is proposed to use 30dBc for QPSK/16QAM/64QAM and 34dBc for 256QAM
Observation4: The 7.5kHz shift is from subcarrier alignment between LTE uplink/sidelink and NR sidelink.
Proposal 3: To finish the SL-U WID, it is proposed to finish one NS value for each band in Rel-18. An example is NS_53 for band n96, NS_58 for band n102 and NS_31 for band n46.
Proposal 4: For PSFCH simulation assumption, it is proposed to simulate one interlace for each PSFCH. 
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