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1. Introduction
In RAN #103 meeting, the Rel-19 RAN4 work item on NR Sidelink: Intra-band Carrier Aggregation in ITS band has been approved in [1], which includes the following objectives:
The core part of the work item includes:
· Specify the RF requirements for NR sidelink CA in n47:

· Intra-band non-contiguous CA with power class 2 and power class 3, with Component Carrier (CC) combinations 10MHz + 10MHz and 10MHz + 20MHz
· Intra-band contiguous CA with power class 2

· Introduce necessary changes for release independence specification, if identified 
Note: Work for power class 3 starts first in RAN4. Whether there is any RRM core requirement to be specified will be confirmed in Q3 2024.
This contribution mainly discuss the RF requirements for sidelink intra-band non-contiguous CA with PC3 and PC2 in n47.
2.  Discussion
2.1 system parameters
In Rel-19, RAN4 will define the RF requirements for SL intra-band non-contiguous CA in n47 with PC3 and PC2, with Component Carrier (CC) combinations 10MHz + 10MHz and 10MHz + 20MHz based on the description in the WID. Adopting the similar notation with SL_n47B and NR intra-band non-contiguous CA, the SL intra-band non-contiguous CA can be notated as SL_n47(X-Y), X and Y can be A, B. 
Proposal 1: Notation for SL intra-band non-contiguous CA can be SL_n47(X-Y), X and Y is A, B.
Proposal 2: RAN4 should specify the RF requirements based on the channel bandwidth combinations with two component carrier in Table 2.1-1:
Table 2.1-1 channel bandwidth combinations for PC2 SL intra-band contiguous CA
	Sidelink CA configuration / Bandwidth combination set

	Sidelink CA configuration 
	Sidelink CA configuration for TX
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	SL_n47(2A)
	SL_n47(2A)
	10
	10, 20
	
	
	30
	0


The subcarrier spacing of sidelink intra-band non-contiguous CA with PC2/PC3 in n47 can follow the rule for SL_n47B with PC3 that all the requirements for intra-band contiguous SL CA apply under the assumption of the same subcarrier spacing for SL CA.

Proposal 3: All the requirements defined for PC2/PC3 sidelink intra-band non-contiguous CA shall apply under the assumption of the same subcarrier spacing for SL CA.
2.2 Tx/Rx requirements
MPR for PC2/PC3 SL intra-band non-contiguous CA should be specified for PSSCH/PSCCH, PSFCH and S-SSB. The MPR for PC2 single carrier V2X UE in n47 were defined considering both of 1Tx antenna architecture and 2Tx antenna architecture. Therefore, MPR for PC3 SL intra-band non-contiguous CA should be specified based on both of architectures. MPR for PC2 SL intra-band non-contiguous CA should be first specified based on 2Tx antenna architecture, whether need be specified based on 1Tx antenna architecture need further discuss.
Proposal 4: MPR for PC2/PC3 SL intra-band contiguous CA should be specified for PSSCH/PSCCH, PSFCH and S-SSB.
Proposal 5: MPR for PC3 SL intra-band non-contiguous CA should be specified based on both of 1Tx antenna architecture and 2Tx antenna architecture.
Proposal 6: MPR for PC2 SL intra-band non-contiguous CA should be first specified based on 2Tx antenna architecture, it needs further discuss whether MPR for PC2 SL intra-band non-contiguous CA should be specified based on 1Tx antenna architecture.
Proposal 7: Using the MPR/A-MPR simulation assumptions in Table 2.2-1 as starting point for PC2/PC3 SL intra-band non-contiguous:
Table 2.2-1 MPR/A-MPR simulation assumptions
	Center frequency
	5.9GHz

	Bandwidth 
	per CC: 10/20MHz

aggregated CBW: 10+10MHz/ 10+20MHz

	Maximum output power for aggregated CBW
	23dBm/26dBm

	Numerology
	15 kHz/30kHz/60kHz

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

	Waveform
	CP-OFDM

	Carrier leakage
	25dBc

	IQ image
	34dBc

	CIM3
	60dBc

	PA calibration
	PA calibrated to deliver 30dB 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 8: Whether need specify A-MPR for PC2/PC3 SL intra-band non-contiguous CA according to the regulation need further discuss.
Proposal 9: Need specify PCMAX for PC2/PC3 SL intra-band non-contiguous CA.

Proposal 10: Other Tx requirements can reuse the requirements specified for PC2/PC3 single carrier V2X UE in 47, SEM, ACLR, output power dynamics, transmit modulation quality, Spurious emissions.
Proposal 11: The reference sensitivity and other Rx requirements specified for single carrier operation in n47 as shown in Table 7.3E.2-1 shall apply for each component carrier with two CCs of SL intra-band non-contiguous CA are activated at the same time .

3. Conclusion

In this contribution, we discussed the RF requirements for sidelink intra-band contiguous CA with PC2 in n47 and proposed:

Proposal 1: Notation for SL intra-band non-contiguous CA can be SL_n47(X-Y), X and Y is A, B.
Proposal 2: RAN4 should specify the RF requirements based on the channel bandwidth combinations with two component carrier in Table 2.1-1:

Table 2.1-1 channel bandwidth combinations for PC2 SL intra-band contiguous CA
	Sidelink CA configuration / Bandwidth combination set

	Sidelink CA configuration 
	Sidelink CA configuration for TX
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	SL_n47(2A)
	SL_n47(2A)
	10
	10, 20
	
	
	30
	0


Proposal 3: All the requirements defined for PC2/PC3 sidelink intra-band non-contiguous CA shall apply under the assumption of the same subcarrier spacing for SL CA.
Proposal 4: MPR for PC2/PC3 SL intra-band contiguous CA should be specified for PSSCH/PSCCH, PSFCH and S-SSB.

Proposal 5: MPR for PC3 SL intra-band non-contiguous CA should be specified based on both of 1Tx antenna architecture and 2Tx antenna architecture.
Proposal 6: MPR for PC2 SL intra-band non-contiguous CA should be first specified based on 2Tx antenna architecture, it needs further discuss whether MPR for PC2 SL intra-band non-contiguous CA should be specified based on 1Tx antenna architecture.
Proposal 7: Using the MPR/A-MPR simulation assumptions in Table 2.2-1 as starting point for PC2/PC3 SL intra-band non-contiguous:

Table 2.2-1 MPR/A-MPR simulation assumptions
	Center frequency
	5.9GHz

	Bandwidth 
	per CC: 10/20MHz

aggregated CBW: 10+10MHz/ 10+20MHz

	Maximum output power for aggregated CBW
	23dBm/26dBm

	Numerology
	15 kHz/30kHz/60kHz

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

	Waveform
	CP-OFDM

	Carrier leakage
	25dBc

	IQ image
	34dBc

	CIM3
	60dBc

	PA calibration
	PA calibrated to deliver 30dB 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 8: Whether need specify A-MPR for PC2/PC3 SL intra-band non-contiguous CA according to the regulation need further discuss.

Proposal 9: Need specify PCMAX for PC2/PC3 SL intra-band non-contiguous CA.

Proposal 10: Other Tx requirements can reuse the requirements specified for PC2/PC3 single carrier V2X UE in 47, SEM, ACLR, output power dynamics, transmit modulation quality, Spurious emissions.

Proposal 11: The reference sensitivity and other Rx requirements specified for single carrier operation in n47 as shown in Table 7.3E.2-1 shall apply for each component carrier with two CCs of SL intra-band non-contiguous CA are activated at the same time .
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