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Introduction
This thread discuss the Sidelink CA in Rel-18 sidelink evolution. The contributions are in agenda 5.30.2.3, which includes:
· Topic #1: System parameter for SL intra-band contiguous CA
· Topic #2: Tx Requirements for SL intra-band contiguous CA
· Topic #3: TPs and draftCRs
Topic #1: System parameter for SL intra-band contiguous CA
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315829
	vivo
	Proposal 1: Currently NR intra-band contiguous channel spacing can apply for NR SL CA.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: System parameter
Sub-topic description:
Open issues and candidate options before meeting:
Issue 1-1-1: Channel raster for SL CA
· Proposal : Apply the channel spacing of NR intra-band contiguous CA to SL CA
· vivo 
· Recommended WF
· TBA
Topic #2: Tx Requirements for SL intra-band contiguous CA
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315153
	Meta Ireland
	Proposal #1: RAN4 should consider the additional SE/SEM requirements in the ITS spectrum for NR SL intra-band CA RF requirements. Hence, we support LTE V2X intra-band contiguous CA as baseline to specify the related Tx requirements. 
Proposal #2: RAN4 should follow the configured Tx power requirements of the LTE-V2X intra-band contiguous CA for intra-band contiguous SL CA as baseline. 
Proposal #3: RAN4 can keep the legacy RRM agreements in TS38.133 and RAN4 does not consider the symbol-based optimization of the time mask.  

	R4-2315227
	Huawei
	Observation 1: The channel bandwidth for n47 in SL CA is limited to 10, 20, 30 and 40MHz.
Proposal 1: To specify MPR of SL CA based on the methodology of LTE intra-band CA with contiguous RB allocation only.
Proposal 2: The proposed MPR of SL CA for PSSCH/PSCCH is as Table 5, taking margin into consideration.
Table 5 MPR for SL CA with in power class 3
	Modulation
	MPR for bandwidth class B(dB)

	
	inner
	outer

	CP-OFDM
	QPSK
	2.5
	4.5

	
	16QAM
	2.5
	4.0

	
	64QAM
	4.5
	4.5

	
	256QAM
	6.0
	7.0




	R4-2315532
	LG Electronics
	Proposal 1: Take NR intra-band contiguous CA as methodology on Tx requirements for SL intra-band contiguous CA.
Proposal 2: Consider NR intra-band contiguous CA as baseline for configured transmitted power for sidelink intra-band CA.
Proposal 3: Consider the terminology of  ’PPowerClass,SL-CA’ for power class of SL intra-band contiguous CA. 
Proposal 4: Define a capability of power class per band combination for supporting SL intra-band contiguous CA as Table 2.1-1.
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Proposal 5: Send LS to RAN2  on necessity of a capability of power class per band combination and a new IE which corresponds to PEMAX,CA for supporting SL intra-band contiguous CA.
Proposal 6: Reuse Inner/Outer RB allocation and Inner/Outer1/Outer2 RB allocation of NR C-CA for SL C-CA PSSCH/PSCCH MPR.
Proposal 7: For SL intra-band C-CA PSSCH/PSCCH MPR, consider Table 2.2-4 for contiguous RB allocation.
Table 2.2-4: PSSCH/PSCCH MPR simulation results for SL Contiguous CA with Contiguous RB allocations
	Modulation
	MPR for bandwidth class B(dB)

	
	inner
	outer

	CP-OFDM
	QPSK
	≤ 3.0
	≤ 5.0

	
	16QAM
	≤ 3.0
	≤ 5.0

	
	64QAM
	≤ 4.5
	≤ 5.0

	
	256QAM
	≤ 7.0
	≤ 7.0


Proposal 8: For SL intra-band C-CA PSSCH/PSCCH MPR, consider Table 2.2-8 for Non-contiguous RB allocation.
Table 2.2-8 PSSCH/PSCCH MPR simulation results for SL Contiguous CA with Non-contiguous RB allocations
	Modulation
	MPR for bandwidth class B(dB)

	
	Inner
	Outer1
	Outer2

	CP-OFDM
	QPSK
	≤ 3.0
	≤ 5.0
	≤ 9.5

	
	16QAM
	≤ 3.0
	≤ 5.0
	≤ 9.5

	
	64QAM
	≤ 4.5
	≤ 5.0
	≤ 9.5

	
	256QAM
	≤ 7.0
	≤ 7.0
	≤ 9.5


Proposal 9: For SL intra-band C-CA PSFCH MPR, consider Table 2.3-4.
Table 2.3-4 PSFCH MPR simulation results for SL Contiguous CA 
	MPR for ratio (R) in bandwidth class B(dB)

	R ≤ 0. 33
	0.33 < R ≤ 0. 55
	0.55 < R ≤ 1.0

	3.5
	9.0
	13.0

	Here, R = NGap/(NRB1+NRB2+ NGBchannel_CC1+ NGBchannel_CC2)


Proposal 10: Reuse Inner/Outer RB allocation and Inner/Outer1/Outer2 RB allocation of NR C-CA for SL C-CA S-SSB MPR.
Proposal 11: For SL intra-band C-CA S-SSB MPR, consider Table 2.4-4.
Table 2.4-4 S-SSB MPR simulation results for SL Contiguous CA 
	MPR for bandwidth class B(dB)

	Inner
	Outer1
	Outer2

	3.5
	9.0
	13.0


Proposal 12: Define SL intra-band C-CA A-MPR for aggregated CBW of 40MHz with ’SL-CA NS_52’.
Proposal 13: For SL-CA NS_52 PSSCH/PSCCH A-MPR, consider Table 2.6-4 for Contiguous RB allocation.
Table 2.6-4 SL CA NS_52 PSSCH/PSCCH A-MPR for SL Contiguous CA with Contiguous RB allocations
	Modulation
	A-MPR for bandwidth class B(dB)

	
	inner
	outer

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 8.5

	
	16QAM
	≤ 7.0
	≤ 8.5

	
	64QAM
	≤ 7.0
	≤ 8.5

	
	256QAM
	≤ 7.0
	≤ 8.5


Proposal 14: For SL-CA NS_52 PSSCH/PSCCH A-MPR, consider Table 2.6-8 for Non-contiguous RB allocation.
Table 2.6-8 SL CA NS_52 PSSCH/PSCCH A-MPR for SL Contiguous CA with Non-contiguous RB allocations
	Modulation
	A-MPR for bandwidth class B(dB)

	
	Inner
	Outer1
	Outer2

	CP-OFDM
	QPSK
	≤ 3.0
	≤ 8.0
	≤ 13.5

	
	16QAM
	≤ 3.0
	≤ 8.0
	≤ 13.5

	
	64QAM
	≤ 4.5
	≤ 8.0
	≤ 13.5

	
	256QAM
	≤ 7.0
	≤ 8.0
	≤ 13.5


Proposal 15: For SL-CA NS_52 PSFCH A-MPR, consider Table 2.7-4.
Table 2.7-4 SL CA NS_52 PSFCH A-MPR for SL Contiguous CA 
	Modulation
	A-MPR for ratio (R) in bandwidth class B(dB)

	
	R ≤0. 1
	0.1 < R ≤ 0. 55
	0.55 < R ≤ 1.0

	CP-OFDM
	QPSK
	4.0
	17.0
	19.0


Proposal 16: For SL-CA NS_52 S-SSB A-MPR, consider Table 2.8-4.
Table 2.8-4 SL CA NS_52 S-SSB A-MPR for SL Contiguous CA 
	A-MPR for bandwidth class B(dB)

	Inner
	Outer1
	Outer2

	≤ 9.0
	≤ 13.0
	≤ 16.5




	R4-2315829
	vivo
	Proposal 2: It is suggested not to discuss whether to reuse the methodology for LTE V2X CA or NR CA and focus on the Tx requirements for NR SL CA.
Proposal 3. Use the Pcmax equation of LTE V2X intra-band contiguous CA as baseline for NR SL CA.

	R4-2316128
	OPPO
	Observation 1: PRegulatory is specifically introduced by sidelink.
Observation 2: ΔPPowerClass and ΔPPowerClass,CA is introduced for a power class 2 capable UE while in Rel-18 it is agreed only to support PC3. 
Observation 3: For intra-band concurrent operation for NR sidelink, there is no signalling as PEMAX..
Proposal 1: Keep PRegulatory in Rel-18 NR SL CA configured power.
Proposal 2: The ΔPPowerClass and ΔPPowerClass,CA is not needed in Rel-18 NR SL CA.
Proposal 3: Not to introduce the PEMAX,CA for Rel-18 NR SL CA.
Proposal 4: NR SL CA configured power is proposed as:
The intra-band contiguous NR Sidelink CA configured maximum output power PCMAX shall be set within the following bounds:
	PCMAX_L ≤ PCMAX ≤ PCMAX_H
	PCMAX_L  = MIN{10 log10 ∑ pEMAX,c  - TC , PPowerClass,CA – MAX(MAX(MPR, A-MPR) + ΔTIB,c + TC, P-MPR),  PRegulatory }
	PCMAX_H  = MIN{10 log10 ∑ pEMAX,c , ,PPowerClass,CA, PRegulatory}




Open issues summary
Sub-topic 2-1: General Tx requirements for SL CA
Issue 2-1-1: Methodology on Tx requirements for SL intra-band contiguous CA
Background: RAN4#108 R4-2314739 WF on NR_SL_enh2_UERF_part3.
<Way forward >: FFS: Take the requirements for 
· LTE V2X intra-band contiguous CA or LTE intra-band contiguous CA 
· NR intra-band contiguous CA
as baseline.
· Proposals
· Meta: The requirements for LTE V2X intra-band contiguous CA as baseline
· Consider additional SE/SEM requirements for SL CA 
· LGE: The requirements for NR intra-band contiguous CA as baseline
· Vivo: focus on the specific Tx requirements for NR SL CA and drop the discussion on this issue
· Recommended WF
· TBA
Issue 2-1-2: PEMAX,CA for SL CA
Background: RAN4#106bis R4-2306637 WF on SL CA.
< GTW Agreement>: Specify PEMAX,CA for SL CA
· PEMAX,CA is not applied to S-SSB
· Proposal:  Introduce the capability to indicate SL CA power class
· Yes: LGE (send LS to inform RAN2)
· No: OPPO(not to introduce PEMAX,CA for SL CA)

Issue 2-1-3: Configured trasmitted power for sidelink intra-band CA
Background: RAN4#108 R4-2314739 WF on NR_SL_enh2_UERF_part3.
<Way forward >: FFS the baseline for configured transmitted power for sidelink intra-band CA
· Option 1: LTE V2X intra-band contiguous CA
· Option 2: LTE intra-band contiguous CA
· Option 3: NR intra-band contiguous CA

· Proposal: 
· Option 1: Meta, vivo
· Option 3: LGE 
· Option 4: OPPO
PCMAX_L ≤ PCMAX ≤ PCMAX_H
PCMAX_L  = MIN{10 log10 ∑ pEMAX,c  - TC , PPowerClass,CA – MAX(MAX(MPR, A-MPR) + ΔTIB,c + TC, P-MPR),  PRegulatory }
PCMAX_H  = MIN{10 log10 ∑ pEMAX,c , ,PPowerClass,CA, PRegulatory}

· Recommended WF
· TBA

Issue 2-1-4: Transmit ON/OFF time mask for SL con-current operation with CA
Background: RAN4#108 R4-2314739 WF on NR_SL_enh2_UERF_part3.
<Way forward >: 
Define the switching time mask between NR SL CA operation and LTE/NR V2X operation in Band47/n47
· FFS: The optimization for symbol-level switching time
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Figure 6.3E.3.4-2 in TS38.101-1: Time mask for switching between Uu and SL for different carrier case
· Proposal 1: The optimization for symbol-level switching time
· Meta: Not necessary.

· Recommended WF
· TBA

Sub-topic 2-2: MPR/A-MPR Simulations for SL CA
Issue 2-2-1: Simulation assumptions
Background: RAN4#108 R4-234739 WF on NR_SL_enh2_UERF_part3.
<Way forward >: Update the simulation assumptions to
	Center frequency
	5.9GHz

	Bandwidth 
	per CC: 10/20/30/40MHz
aggregated CBW: 20+40MHz/ 30+40MHz, 10MHz + 10MHz

	Maximum output power for aggregated CBW
	23dBm

	Numerology
	15 kHz/30kHz/60kHz

	Modulation per CC
	QPSK/16QAM/64QAM/256QAM

	Waveform
	CP-OFDM

	Carrier leakage
	25dBc

	IQ image
	25dBc34dBc

	CIM3
	FFS: 45dBc or,
 45dBc and 60dBc

	PA calibration
	PA calibrated to deliver [31dBc30dBc] 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.



· Proposal 1: Methodology to specify MPR of SL CA
· Option 1: Based on the methodology of LTE intra-band CA with contiguous RB allocation only considering the limited bandwidth in band n47 is closed to that in LTE.
· Huawei
· Option 2: Based on the methodology of NR intra-band CA with contiguous and non-contiguous RB allocation.
· LGE
· Proposal 2: Consider NS_52 for SL CA A-MPR
· LGE
· Recommended WF
· TBA

Issue 2-2-2: Simulation results for MPR/A-MPR
· Proposal 1: Huawei. 
[bookmark: _Ref146224397]Table 2-2-2-1 MPR for SL CA PSSCH/PSCCH with in power class 3
	Modulation
	MPR for bandwidth class B(dB)

	
	inner
	outer

	CP-OFDM
	QPSK
	2.5
	4.5

	
	16QAM
	2.5
	4.0

	
	64QAM
	4.5
	4.5

	
	256QAM
	6.0
	7.0



· Proposal 2: LGE. 
Table 2-2-2-2: PSSCH/PSCCH MPR simulation results for SL Contiguous CA with Contiguous RB allocations
	Modulation
	MPR for bandwidth class B(dB)

	
	inner
	outer

	CP-OFDM
	QPSK
	≤ 3.0
	≤ 5.0

	
	16QAM
	≤ 3.0
	≤ 5.0

	
	64QAM
	≤ 4.5
	≤ 5.0

	
	256QAM
	≤ 7.0
	≤ 7.0



Table 2-2-2-3 PSSCH/PSCCH MPR simulation results for SL Contiguous CA with Non-contiguous RB allocations
	Modulation
	MPR for bandwidth class B(dB)

	
	Inner
	Outer1
	Outer2

	CP-OFDM
	QPSK
	≤ 3.0
	≤ 5.0
	≤ 9.5

	
	16QAM
	≤ 3.0
	≤ 5.0
	≤ 9.5

	
	64QAM
	≤ 4.5
	≤ 5.0
	≤ 9.5

	
	256QAM
	≤ 7.0
	≤ 7.0
	≤ 9.5



Table 2-2-2-4 PSFCH MPR simulation results for SL Contiguous CA 
	MPR for ratio (R) in bandwidth class B(dB)

	R ≤ 0. 33
	0.33 < R ≤ 0. 55
	0.55 < R ≤ 1.0

	3.5
	9.0
	13.0

	Here, R = NGap/(NRB1+NRB2+ NGBchannel_CC1+ NGBchannel_CC2)



Table 2-2-2-5 S-SSB MPR simulation results for SL Contiguous CA 
	MPR for ratio (R) in bandwidth class B(dB)

	Inner
	Outer1
	Outer2

	3.5
	9.0
	13.0



Table 2-2-2-6 SL CA NS_52 PSSCH/PSCCH A-MPR for SL Contiguous CA with Non-contiguous RB allocations
	Modulation
	A-MPR for bandwidth class B(dB)

	
	Inner
	Outer1
	Outer2

	CP-OFDM
	QPSK
	≤ 3.0
	≤ 8.0
	≤ 13.5

	
	16QAM
	≤ 3.0
	≤ 8.0
	≤ 13.5

	
	64QAM
	≤ 4.5
	≤ 8.0
	≤ 13.5

	
	256QAM
	≤ 7.0
	≤ 8.0
	≤ 13.5



Table 2-2-2-7 SL CA NS_52 PSFCH A-MPR for SL Contiguous CA 
	Modulation
	A-MPR for ratio (R) in bandwidth class B(dB)

	
	R ≤0. 1
	0.1 < R ≤ 0. 55
	0.55 < R ≤ 1.0

	CP-OFDM
	QPSK
	4.0
	17.0
	19.0



Table 2-2-2-8 SL CA NS_52 S-SSB A-MPR for SL Contiguous CA 
	A-MPR for bandwidth class B(dB)

	Inner
	Outer1
	Outer2

	≤ 9.0
	≤ 13.0
	≤ 16.5



· Recommended WF
· Encourage companies to provide more input of MPR/A-MPR simulations based on the agreed assumptions.

Topic #3: TPs and draftCRs
:
Issue 3-1: TP in R4- 2315154 (Meta)
· Recommended WF
· TBA
Issue 3-2: TP in R4-2315228 (Huawei)
· Recommended WF
· TBA
Issue 3-3: TP in R4- 2315536 (LGE)
· Recommended WF
· TBA
Issue 3-4: TP in R4-2316129 (OPPO)
· Recommended WF
· TBA
Issue 3-5:draftCR in R4- 2315155 (Meta)
· Recommended WF
· TBA
Issue 3-6: draftCR in R4-2315229 (Huawei)
· Recommended WF
· TBA
Issue 3-7: TP in R4-2316130 (OPPO)
· Recommended WF
· TBA




image2.png
NR SL slot/NR Uu slot (Low priori NR Uu sl

'NR SL slot (High priori

ON power requirement ON power requirement
—_— S —————




image1.png
Table 2.1-1: Capability of SL CA power class

Definitions for parameters Per [ M | FDD- [ FRI-
TOD | FR2
DIFF_| DIFF
powerClassSidelink-r1g BC | No | NA | FRT
This parameter indicates power class the UE supports when operating according to only

this band combination used for sidelin I the field is absent, the UE supports the
default power class. If this power class is higher than the power class that the UE
supports on the individual bands of this band combination (ue-PowerClassSidelink-
r161n BandR). the latter determines maximum TX power available in each band.
The UE sets the power class parameter only in band combinations that are
applicable as specified in TS 38.101-1 [2] and TS 38.101-3 [4].





