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Introduction
The WID revision [1] was approved in RAN#99e with the updated scope for the objective of sidelink CA operation in NR sidelink evolution.  
	1. Specify mechanism to support NR sidelink CA operation based on LTE sidelink CA operation [RAN2, RAN1, RAN4] (This part of the work is put on hold until further checking in RAN#99)
· Support only LTE sidelink CA features for NR (i.e., SL carrier (re-)selection, synchronization of aggregated carriers, handling the limited capability, power control for simultaneous sidelink TX, packet duplication)
· The work is limited to FR1 licensed spectrum and intra-band CA for the ITS band in FR1 (Band n47).
· No specific enhancements of Rel-17 sidelink features with sidelink CA support.
· This feature is backwards compatible in the following regards
· A Rel-16/Rel-17 UE can receive Rel-18 sidelink broadcast/groupcast transmissions with CA for the carrier on which it receives PSCCH/PSSCH and transmits the corresponding sidelink HARQ feedback (when SL-HARQ is enabled in SCI)
· Only Mode 2 operation
· Same subcarrier spacing (SCS) among CA carriers to avoid resource selection enhancements and AGC issues
· Time resources for PSFCH are aligned among the carriers for CA
· No enhancement related to SCI transmissions on PSCCH/PSSCH, PSFCH transmission, RSRP feedback, CSI feedback and congestion control compared to Rel-16 (i.e., per-carrier operation)
· SL resource indication remains to be per-resource pool and per-carrier basis (no cross-carrier scheduling in SCI)
· UE transmits SL HARQ feedback on the same carrier on which it receives the associated PSSCH
· No consideration for limited transmission and reception capability
· No primary/secondary carrier differentiation
· Reuse the LTE sidelink CA design for the following aspects:
· Sidelink carrier (re-)selection, synchronization of aggregated carriers, Tx power split for simultaneous sidelink transmissions, packet duplication
· The CA band combination work in RAN4 is limited to intra-band contiguous CA in Rel-18.
· Note: The SL CA work in Rel-18 mainly targets some V2X use cases



The TP on the MPR/A-MPR simulation assumptions for SL-U was approved in [2]. In this contribution, we provide our initial simulation evaluations on MPR for SL-U based on the agreed assumptions.
MPR evaluation on PSSCH/PSCCH
Simulation assumptions
Table 1 Evaluation assumptions on SL-U
	Frequency band
	n46

	Bandwidth
	20/40/60/80/100MHz

	Maximum output power
	Power class 5: 20dBm

	numerology
	15 kHz/30kHz

	Modulation
	QPSK/16QAM/64QAM/256QAM

	Waveform
	CP-OFDM for SL-U

	PSCCH/PSSCH multiplexing
	[image: 라인, 스크린샷, 텍스트, 그래프이(가) 표시된 사진

자동 생성된 설명]

	PSCCH size	
	10RB*3 Symbols

	CIM3
	60dBc

	PSD
	10 dBm/MHz

	Resource allocation
	Full allocation/ Interlace-based allocation/ wideband operation

	PA calibration
	PA calibrated to deliver -30dBc ACLR for a fully allocated RBs in 20MHz QPSK DFT- S-OFDM waveform at 1 dB MPR.
This is based to share PA between LTE V2X and NR V2X at 5.9GHz as worst case.



Analysis and proposal
Referring to the simulation cases listed in Table 2, the MPR value are shown in Table 3 and Table 4 for below.
[bookmark: _Ref142680623]Table 2 Simulation cases for SL-U
	
	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
	60
	160RB0
	30

	
	5
	CP-OFDM
	80
	216RB0
	30

	
	6
	CP-OFDM
	100
	270RB0
	30

	Interlaced Allocation
Single CC
	7
	CP-OFDM
	20
	1 RB0 every 10RBs
	15

	
	8
	CP-OFDM
	20
	1RB0 every 5RBs 
	30

	
	9
	CP-OFDM
	40
	1RB0 every 10RBs 
	15

	
	10
	CP-OFDM
	60
	1RB0 every 5RBs 
	30

	
	11
	CP-OFDM
	80
	1RB0 every 5RBs 
	30

	
	12
	CP-OFDM
	100
	1RB0 every 5RBs 
	30

	Wide band operation
	13
	CP-OFDM
	40
	Bitmap 10
	15

	
	14
	CP-OFDM
	60
	Bitmap 100
	30

	
	15
	CP-OFDM
	60
	Bitmap 110
	30

	
	16
	CP-OFDM
	80
	Bitmap 1000
	30

	
	17
	CP-OFDM
	80
	Bitmap 1100
	30

	
	18
	CP-OFDM
	80
	Bitmap 1110
	30

	
	19
	CP-OFDM
	80
	Bitmap 0100
	30

	
	20
	CP-OFDM
	80
	Bitmap 0110
	30

	
	21
	CP-OFDM
	100
	Bitmap 10000
	30

	
	22
	CP-OFDM
	100
	Bitmap 11000
	30

	
	23
	CP-OFDM
	100
	Bitmap 11100
	30

	
	24
	CP-OFDM
	100
	Bitmap 11110
	30

	
	25
	CP-OFDM
	100
	Bitmap 01000
	30

	
	26
	CP-OFDM
	100
	Bitmap 01100
	30

	
	27
	CP-OFDM
	100
	Bitmap 01110
	30

	
	28
	CP-OFDM
	100
	Bitmap 00100
	30





[bookmark: _Ref142682348]Table 3 Maximum power reduction (MPR) for SL-U with Full Allocation
	Modulation
	Case: Bandwidth/SCS

	
	20MHz/15k
	20MHz/30k
	40MHz/15k
	60MHz/30k
	80MHz/30k
	100MHz/30k

	QPSK
	4.0
	3.8
	4.1
	4.0
	4.0
	4.1

	16 QAM
	4.1
	3.9
	4.1
	4.1
	3.8
	4.2

	64 QAM
	6.1
	6.1
	6.1
	6.1
	6.1
	6.1

	256 QAM
	7.5
	7.7
	7.6
	7.8
	7.5
	7.9



[bookmark: _Ref142682350]Table 4 Maximum power reduction (MPR) for SL-U with Interlaced Allocation
	Modulation
	Case: Bandwidth/SCS

	
	20MHz/15k
	20MHz/30k
	40MHz/15k
	60MHz/30k
	80MHz/30k
	100MHz/30k

	QPSK
	4.0
	4.1
	4.0
	4.1
	4.1
	4.1

	16 QAM
	4.1
	4.2
	4.2
	4.1
	4.2
	4.2

	64 QAM
	5.8
	5.9
	5.7
	5.6
	5.9
	6.1

	256 QAM
	7.0
	7.3
	7.1
	7.4
	7.7
	7.4



Table 5 Maximum power reduction (MPR) for SL-U with Wide band operation
	Modulation
	Case: Bandwidth/Bitmap pattern

	
	40MHz
	60MHz
	80MHz
	100MHz

	
	10
	100
	110
	1000
	1110
	0110
	10000
	11110
	01000
	01100
	01110
	00100

	QPSK
	4.0
	3.7
	3.9
	3.8
	4.0
	3.8
	3.9
	4.1
	3.0
	3.2
	3.9
	3.4

	16 QAM
	4.0
	3.9
	4.1
	3.9
	4.1
	3.9
	3.9
	4.2
	3.7
	3.8
	4.0
	3.7

	64 QAM
	5.1
	5.1
	5.5
	5.2
	5.7
	5.7
	5.1
	5.8
	5.4
	6.0
	5.9
	5.5

	256 QAM
	6.4
	6.8
	6.9
	6.3
	7.0
	7.1
	6.5
	7.3
	6.7
	7.4
	7.3
	7.0



[bookmark: _Ref142682529]Proposal 1: The proposed MPR values for SL-U with single CC is as below
Table 3: Proposed MPR for SL-U with single CC
	Precoding
	Modulation
	Full
	Partial

	CP-OFDM
	QPSK
	≤ 4.1
	≤ 4.1

	
	16 QAM
	≤ 4.2
	≤ 4.2

	
	64 QAM
	≤ 6.1
	≤ 6.1

	
	256 QAM
	≤ 8.0
	≤ 7.7



MPR for PSFCH
RAN1 has already several complicated resource allocation for PSFCH on unlicensed band.
· Without the consideration of OCB requirement: RB allocation is same as the legacy style in Rel-16.
· Common interlace: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s) as shown in Figure 1. Each UE transmits HARQ-ACK information on one PRB as in R16 NR-V, and additionally transmits on the common PSFCH interlace to meet OCB requirement. 
[image: ]
[bookmark: _Ref146650130]Figure 1 Illustration of common interlace for PSFCH transmission
· Dedicated interlace: each PSFCH transmission occupies 1 dedicated interlace
[image: ]
Figure 2 Illustration of dedicated interlace for PSFCH transmission
Among the three resource allocation methods for PSFCH on unlicensed band, common interlace may outperform. The UEs would transmit their HARQ-ACK information at different PRBs respectively as in Rel-16 NR-V, and they transmit on the same common PSFCH interlace (i.e. same PSFCH resource) so that the resource overhead is minimized. According to RAN1 discussion, the PSFCH capacity of this common interlace is close to existing R16/R17 design and it achieves highest capacity among all the alternatives. For the PSFCH allocation without consideration of OCB, it is not different from R16/17 design.
[bookmark: _Ref146753752]Observation 1: The common interlace allocation for PSFCH is kind of equivalent to that in existing R16/17 design. And PSFCH allocation without consideration of OCB is not different from R16/17 design.
Therefore, to reduce workload in RAN4, we propose to only consider the PSFCH resource allocation same as that in R16/17 but on unlicensed spectrum with power class 5 in one RB set in Rel-18. And the simulation assumption in section 8.1.2 in TR38.886 can be reused.
[bookmark: _Ref146753764]Proposal 2: Only consider the PSFCH resource allocation same as that in R16/17 but on unlicensed spectrum with power class 5 in one RB set in Rel-18.
According to TR38.786 v1.0.0, the MPR simulation assumptions for PSFCH transmission should be updated as follows
Table 6 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
	- Power per RB is same in PSFCH for all users
- Total power is 20dBm
- Single RB-set and multiple RB-sets will be considered based on RAN1 decision. 
For single RB-set, RAN4 consider common interlaceinterlacing RBs for PSFCH
For multiple RB-sets, RAN4 considers both contiguous RB sets and non-contiguous RB sets.
- N gap from RBstart to RBend of interlaced transmission should meet at least 80% of channel bandwidth in a single RB-set [, Ngap = RBend – RBstart ].
 



Conclusion
[bookmark: _GoBack]This contribution provides our initial evaluation results on MPR for SL-U with singl CC including observation and proposals:
Observation 1: The common interlace allocation for PSFCH is kind of equivalent to that in existing R16/17 design. And PSFCH allocation without consideration of OCB is not different from R16/17 design.
Proposal 1: The proposed MPR values for SL-U with single CC is as below
Table 3: Proposed MPR for SL-U with single CC
	Precoding
	Modulation
	Full
	Partial

	CP-OFDM
	QPSK
	≤ 4.1
	≤ 4.1

	
	16 QAM
	≤ 4.2
	≤ 4.2

	
	64 QAM
	≤ 6.1
	≤ 6.1

	
	256 QAM
	≤ 8.0
	≤ 7.7



Proposal 2: Only consider the PSFCH resource allocation same as that in R16/17 but on unlicensed spectrum with power class 5 in one RB set in Rel-18.
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