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1. Introduction
During the RAN4#107 meeting, the sidelink CA has been discussed and some high-level agreements have been made. In this paper, we try to settle down the requirements of sidelink CA requirement.
2. Discussion
A WF [1] has been agreed and the corresponding 
< GTW Agreement>: UE maximum output power for SL CA
· Only support PC3 in Rel-18
< Way Forward>: FFS in the next meeting on methodology of Tx requirements for SL intra-band contiguous CA
Candidate options:
· Option 1: The requirements for NR intra-band contiguous CA as baseline.
· Option 2: The requirements for LTE intra-band contiguous CA as baseline.
· Option 3: Study the Tx requirements case by case
< Way Forward>: Transmit ON/OFF time mask for SL con-current operation with CA
· RAN4 can consider the switching between SL CA and LTE-V in Rel-18 
· FFS: The optimization for symbol-level switching time similar to that of Tx switching for SL CA and uplink transmission. 
< Way Forward>: PSFCH for SL CA
· Non-contiguous RB allocation of PSFCH for intra-band contiguous SL CA and the restriction on the number of PSFCH is for further study.


For the methodology of TX requirements of sidelink intra-band contiguous CA, we believe a general rule can be agreed as using the NR intra-band contiguous CA as baseline while to further study the TX requirements case by case. 
Proposal 1: For the TX requirements of SL-CA, it is suggested to discuss case by case.
Most of the cases, the TX requirement is defined as per carrier and the requirement is specified and satisfied per each carrier. We try to list such requirement below and hence for SL CA, similar procedure can be reused. By checking the NR CA requirement, it is observed that for:
	Minimum output power for intra-band contiguous CA

	Transmit ON/OFF time mask for intra-band contiguous CA

	Error Vector Magnitude

	Transmit OFF power for intra-band contiguous CA

	Power control for intra-band contiguous CA



	Requirements
	NR contiguous CA requirements
	NR SL CA requirements

	MPR
	Both contiguous and non-contiguous RB allocation requirements are specified.
	Might need to consider both contiguous and non-contiguous RB allocation.

	A-MPR
	Both contiguous and non-contiguous RB allocation requirements are specified.
	Might need to consider both contiguous and non-contiguous RB allocation.

	Configured power
	Specific configured output power equation defined.
	NR SL CA can reuse the same requirement.

	Frequency error for intra-band contiguous CA
	Per band requirement
	NR SL CA can reuse the same requirement.

	In-band emissions
	Defined as the interference falling into the non allocated resource blocks for all component carriers.
	NR SL CA can reuse the same requirement.

	Carrier leakage
	Minimum requirements for Relative Carrier Leakage Power
	NR SL CA can reuse the same requirement.

	Occupied bandwidth for Intra-band contiguous CA
	Measure of the bandwidth containing 99 % of the total integrated power of the transmitted spectrum
	NR SL CA can reuse the same requirement.

	Spectrum emission mask for intra-band contiguous CA
	The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the  edge of the aggregated channel bandwidth.
	NR SL CA can reuse the same requirement.

	Spurious emission
	Boundary between out of band and spurious emission domain for intra-band contiguous carrier aggregation is defined.
	NR SL CA can reuse the same requirement.

	Transmit intermodulation for intra-band contiguous CA
	Requirements defined specifically
	NR SL CA can reuse the same requirement.



Proposal 2: For the requirements below the single carrier requirement apply for each CC.
	Minimum output power for intra-band contiguous CA

	Transmit ON/OFF time mask for intra-band contiguous CA

	Error Vector Magnitude

	Transmit OFF power for intra-band contiguous CA

	Power control for intra-band contiguous CA


Proposal 3: For the requirements below, the NR CA requirement mechanism can be reused for NR SL CA.
	MPR

	A-MPR

	Configured power

	Frequency error for intra-band contiguous CA

	In-band emissions

	Carrier leakage

	Occupied bandwidth for Intra-band contiguous CA

	Spectrum emission mask for intra-band contiguous CA

	Spurious emission

	Transmit intermodulation for intra-band contiguous CA



For the RX requirement, the WF agreement is captured as below:
Sub-topic 2-3: Rx requirements for SL CA
<Way Forward>: Reference sensitivity
· [bookmark: _Hlk142500351]FFS in the next meeting: For SL_n47B, the reference sensitivity defined for single carrier operation in n47 as shown in Table 7.3E.2-1 shall apply for each component carrier with two CCs are activated at the same time


For the REFSENS requirement, it has been proposed during the last meeting that based on the LTE SL CA REFSENS requirement, the requirement apply for each CC with two CCs are active. In our view, the LTE SL CA REFSENS requirement mechanism can be reused for NR SL CA.
Proposal 4: For SL_n47B, the reference sensitivity defined for single carrier operation in n47 shall apply for each component carrier with two CCs are activated at the same time.
Besides the REFSENS requirement, we try to give some analysis on SL CA RX requirement case by case.
Most of the cases, the TX requirement is defined as per carrier and the requirement is specified and satisfied per each carrier. We try to list such requirement below and hence for SL CA, similar procedure can be reused. By checking the NR CA requirement, it is observed below table for different requirements.
	Requirements
	NR contiguous CA requirements
	NR SL CA requirements

	Maximum input level for Intra-band contiguous CA
	Single CC requirement apply for each CC.
	Single CC requirement apply for each CC.

	Adjacent channel selectivity for Intra-band contiguous CA
	Requirement apply for different bandwidth class
	NR SL CA can reuse the same requirement.

	In-band blocking for Intra-band contiguous CA
	Requirement apply for different bandwidth class
	NR SL CA can reuse the same requirement.

	Out-of-band blocking for CA
	Requirement apply for different bandwidth class
	NR SL CA can reuse the same requirement.

	Narrow band blocking for CA
	Requirement apply for different bandwidth class
	NR SL CA can reuse the same requirement.

	Spurious response for Intra-band contiguous CA
	Requirement apply for different bandwidth class
	NR SL CA can reuse the same requirement.

	Wide band intermodulation for Intra-band contiguous CA
	Requirement apply for different bandwidth class
	NR SL CA can reuse the same requirement.

	Spurious emissions for CA
	Only inter-band CA requirement has been defined
	No requirement


Proposal 5: Besides thee REFSENS requirement, it is proposed to reused the same mechanism to NR SL CA.
For the transmit ON/OFF time mask between SL CA and LTE-V, in legacy switching mask has already considered the LTE SL and NR SL switching with both the time mask and the scheduling restriction. Further optimization up to symbol-level needs to discussed together with the RRM scheduling restriction requirement and also we don’t see the motivation of such switching optimization gain. Hence in Rel-18 it is suggested not to further discuss the symbol-level switching time optimization.
Proposal 6: In Rel-18 it is suggested not to further discuss the symbol-level switching time optimization.
For the PSFCH for SL CA, currently the non-contiguous RB allocation of PSFCH of single carrier is supported in NR SL. Hence for the PSFCH for SL CA, we see it is straight forward to support also the non-contiguous RB allocation of PSFCH. From MPR simulation perspective, at least the 70MHz gap needs to be considered. For the restriction on the number of PSFCH, during the NR SL MPR simulation, N=5 is selected. However, based on the simulation result, the number of PSFCH does not dominate the MPR result and the gap is the most dominate factor. For SL CA, in our opinion, the scenario is for larger throughput with larger bandwidth while the number of connectivity is not influenced much. Hence for the sake of simplicity, it is suggest to still consider N=5 for the SL CA PSFCH MPR simulation while this N=5 will be limited only in MPR simulation and should not influence any design of RAN1.
Proposal 7: SL CA PSFCH still consider the non-contiguous RB allocation cases and at least 70MHz to be considered, and still number of PSFCH N=5 is proposed. 
3	Conclusions
In this contribution, we give initial discussion on the sidelink evolution and the observation and proposals are shown as below:
Proposal 1: For the TX requirements of SL-CA, it is suggested to discuss case by case.
Proposal 2: For the requirements below the single carrier requirement apply for each CC.
	Minimum output power for intra-band contiguous CA

	Transmit ON/OFF time mask for intra-band contiguous CA

	Error Vector Magnitude

	Transmit OFF power for intra-band contiguous CA

	Power control for intra-band contiguous CA


Proposal 3: For the requirements below, the NR CA requirement mechanism can be reused for NR SL CA.
	MPR

	A-MPR

	Configured power

	Frequency error for intra-band contiguous CA

	In-band emissions

	Carrier leakage

	Occupied bandwidth for Intra-band contiguous CA

	Spectrum emission mask for intra-band contiguous CA

	Spurious emission

	Transmit intermodulation for intra-band contiguous CA


Proposal 4: For SL_n47B, the reference sensitivity defined for single carrier operation in n47 shall apply for each component carrier with two CCs are activated at the same time.
Proposal 5: Besides thee REFSENS requirement, it is proposed to reused the same mechanism to NR SL CA.
Proposal 6: In Rel-18 it is suggested not to further discuss the symbol-level switching time optimization.
Proposal 7: SL CA PSFCH still consider the non-contiguous RB allocation cases and at least 70MHz to be considered, and still number of PSFCH N=5 is proposed. 
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