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1. Introduction
At the RAN1#114 meeting [1], there were discussions on sidelink CA operation, and this topic was concluded. In this contribution, we share our further views for maintenance.

2. Discussion
2.1. Remaining issue in RAN1 spec.
The following agreements were made in the previous meetings, and the following CR was approved.
	Agreement
To reuse LTE SL CA synchronization procedure for NR SL CA synchronization procedure, 
· Rel-16/17 SL synchronization procedure is used for each SL carrier.
· The same synchronization reference is used for all the aggregated SL carriers.
· Note: Set A and Set B based LTE SL CA synchronization procedure is supported.
· UE assumes that the configuration for SL synchronization reference priority including sl-NbAsSync is the same across all the aggregated SL carriers, which is the same as in LTE SL CA synchronization procedure.
Agreement
To reuse LTE SL CA power control for NR SL CA S-SSB power control, 
· When UE performs multiple S-SSB transmissions over multiple SL carriers by following LTE SL CA synchronization procedure and if the total power of multiple S-SSB transmissions over multiple SL carriers exceeds P_CMAX, it is up to UE implementation how to adjust the transmit power of each S-SSB transmission so that its total transmit power does not exceed P_CMAX.
Agreement
To reuse LTE SL CA PSCCH/PSSCH power control for NR SL CA PSCCH/PSSCH power control across all the aggregated SL carriers, 
· The existing PSCCH/PSSCH power control in Rel-16/17 is used for PSCCH/PSSCH power control for each SL carrier.

Agreement
Rel-16/17 PSFCH power control and PSFCH TX/TX prioritization rule are performed across carriers for all PSFCH transmissions over all the aggregated SL carriers at the same time.
· The UE does not expect to be provided with a (pre)configuration that would result in different transmit power per PSFCH on different carriers.
Agreement
In NR SL CA, when PSFCH transmission(s) and PSFCH reception(s) are overlapping in time at the same UE over multiple SL carriers, 
· Rel-16/17 PSFCH TX/RX prioritization rule is used for determining either PSFCH transmission(s) or PSFCH reception(s) over all the aggregated SL carriers.
Agreement
From a UE perspective, the time resources for PSFCH are aligned across SL aggregated carriers (e.g., by (pre)configuring that the period of PSFCH resources and the time resource of resource pool with PSFCH resources are the same across the SL aggregated carriers).



	38.213
16.2.5	SL Carrier Aggregation
If a UE is configured for sidelink operation on multiple carriers, the UE applies the synchronization procedures in Clause 16.1 on each of the multiple carriers [12, TS 38.331].
If a UE would transmit S-SS/PSBCH blocks on multiple carriers, the UE determines a power for each S-SS/PSBCH block transmission as described in Clause 16.2.0. If the UE would transmit S-SS/PSBCH blocks that would overlap in time on respective carriers and a total power for the transmissions of the S-SS/PSBCH blocks would exceed  [8-1, TS 38.101-1], the UE autonomously reduces a power for one or more of the S-SS/PSBCH blocks transmissions so that a resulting total power would not exceed .  
[bookmark: _Hlk146556147]If a UE would transmit PSSCHs and PSCCHs on multiple carriers, the UE determines a power for each PSSCH and PSCCH transmission as described in Clauses 16.2.1 and 16.2.2, respectively. If the UE would transmit PSCCHs or PSSCHs that would overlap in time on respective carriers and a total power for the transmission of the PSCCHs or PSSCHs would exceed , the UE reduces a power for a transmission of a PSCCH or PSSCH that has the largest priority value as determined by SCI formats provided by the PSCCHs scheduling the respective PSSCHs. If more than one PSCCH/PSSCH transmissions have the largest priority value, the UE autonomously selects one of the more than one PSCCH/PSSCH transmissions to reduce a respective power. If, after the reduction of the power for the transmission of the PSCCH or the PSSCH with the largest priority value, a total power does not exceed , the UE transmits the PSCCHs or the PSSCHs, respectively. If, after the reduction of the power of the PSCCH or the PSSCH with the largest priority value, a total power exceeds , the UE drops the PSCCH or the PSSCH with the largest priority value, respectively, and repeats the procedure over the remaining PSCCHs or PSSCHs.
If a UE would simultaneously transmit PSFCHs and receive PSFCHs on multiple carriers, the UE performs the procedures in Clause 16.2.4.2 by considering all the PSFCHs for transmission and all the PSFCHs for reception in order to determine either PSFCHs to transmit or PSFCHs to receive. If a UE would simultaneously transmit PSFCHs on multiple carriers, the UE performs the procedures for single carrier in Clause 16.2.3 by considering all the PSFCHs for transmission using a corresponding  in order to determine PSFCHs to transmit and a corresponding power per PSFCH transmission. The UE expects to determine a same time resource and a same power for each of the PSFCH transmissions on multiple carriers. 


There seems that all aspects in the agreements have been captured in the current specification from the CR. 
One point to more clarify is about power reduction of PSCCHs/PSSCHs. The text of the current CR, especially the text of “PSCCH OR PSSCH”, can be interpreted as different behaviour from that of the legacy specification and the original intention. The text of “PSCCH OR PSSCH” may imply that a UE reduces a transmission power for only either of PSCCH or PSSCH. For example, transmit power for PSCCH is reduced while transmit power for PSSCH is maintained, or vice versa. This leads to power control per symbol and no power reduction in some symbols.
Obviously, the original intention is that power reduction is applied commonly between PSCCH and PSSCH, and thus commonly for all symbols of a set of PSCCH and PSSCH transmission. In order to capture the intention correctly for the power control, it is more appropriate to use the text of “PSCCH/PSSCH” which already exists in the CR and [16.4 TS38.213] as shown below.
	38.213
16.4 UE procedure for transmitting PSCCH
<omitted text>
A UE that transmits a PSCCH with SCI format 1-A using sidelink resource allocation mode 1 [6, TS 38.214] sets
-	the values of the frequency resource assignment field and the time resource assignment field for the SCI format 1-A transmitted in the -th resource for PSCCH/PSSCH transmission provided by a dynamic grant or by a SL configured grant, where  and M is the total number of resources for PSCCH/PSSCH transmission provided by a dynamic grant or the number of resources for PSCCH/PSSCH transmission in a period provided by a SL configured grant type 1 or SL configured grant type 2, as follows:




Proposal 1:
· Adopt the following TP.
	38.213
16.2.5	SL Carrier Aggregation
If a UE would transmit PSCCHs/PSSCHs PSSCHs and PSCCHs on multiple carriers, the UE determines a power for each PSSCH and PSCCH transmission as described in Clauses 16.2.1 and 16.2.2, respectively. If the UE would transmit PSCCHs/PSSCHs PSCCHs or PSSCHs that would overlap in time on respective carriers and a total power for the PSCCH/PSSCH transmissions transmission of the PSCCHs or PSSCHs would exceed , the UE reduces a power for a PSCCH/PSSCH transmission transmission of the PSCCH or PSSCH that has the largest priority value as determined by SCI formats provided by the PSCCHs scheduling the respective PSSCHs. If more than one PSCCH/PSSCH transmissions have the largest priority value, the UE autonomously selects one of the more than one PSCCH/PSSCH transmissions to reduce a respective power. If, after the reduction of the power for the PSCCH/PSSCH transmission transmission of the PSCCH or the PSSCH with the largest priority value, a total power does not exceed , the UE transmits the PSCCHs/PSSCHs PSCCHs or the PSSCHs, respectively. If, after the reduction of the power of the PSCCH/PSSCH transmission PSCCH or the PSSCH with the largest priority value, a total power exceeds , the UE drops the PSCCH/PSSCH transmission PSCCH or the PSSCH with the largest priority value, respectively, and repeats the procedure over the remaining PSCCH/PSSCH transmissions PSCCHs or PSSCHs.



2.2. Higher layer parameters
In the previous meeting, the following agreement to reuse LTE higher layer parameters regarding SL CA was made.
	Agreement
Reuse LTE SL CA procedure including the associated higher layer parameters as a starting point.


According to the agreement, the parameters of synchronization defined for LTE SL CA should be introduced, and there cannot be seen to introduce other parameters from RAN1 perspective.

Proposal 2:
· The following higher layer parameters for sidelink CA should be introduced.

	RAN1 specification
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific

	
	syncFreqList
	Indicates a list of candidate carrier frequencies that can be used for the synchronisation of V2X sidelink communication.
	SEQUENCE (SIZE (1..X)) OF ARFCN-ValueNR
	N/A
	Per cell
	UE-specific or Cell-specific

	
	slss-TxMultiFreq
	Value TRUE indicates the UE transmits SLSS on multiple carrier frequencies for V2X sidelink communication. If this field is absent, the UE transmits SLSS only on the synchronisation carrier frequency.
	ENUMERATED {true}
	N/A
	Per cell
	UE-specific or Cell-specific

	
	slss-TxDisabled
	Value TRUE indicates that the carrier, even though equipped with synchronisation resources, cannot be used as a synchronisation carrier frequency to transmit SLSS or PSBCH.
	ENUMERATED {true}
	N/A
	Per cell
	UE-specific or Cell-specific



3. Conclusion
In this contribution, we discussed sidelink CA. Observations/Proposals are summarized as following: 

Proposal 1:
· Adopt the following TP.
	38.213
16.2.5	SL Carrier Aggregation
If a UE would transmit PSCCHs/PSSCHs PSSCHs and PSCCHs on multiple carriers, the UE determines a power for each PSSCH and PSCCH transmission as described in Clauses 16.2.1 and 16.2.2, respectively. If the UE would transmit PSCCHs/PSSCHs PSCCHs or PSSCHs that would overlap in time on respective carriers and a total power for the PSCCH/PSSCH transmissions transmission of the PSCCHs or PSSCHs would exceed , the UE reduces a power for a PSCCH/PSSCH transmission transmission of the PSCCH or PSSCH that has the largest priority value as determined by SCI formats provided by the PSCCHs scheduling the respective PSSCHs. If more than one PSCCH/PSSCH transmissions have the largest priority value, the UE autonomously selects one of the more than one PSCCH/PSSCH transmissions to reduce a respective power. If, after the reduction of the power for the PSCCH/PSSCH transmission transmission of the PSCCH or the PSSCH with the largest priority value, a total power does not exceed , the UE transmits the PSCCHs/PSSCHs PSCCHs or the PSSCHs, respectively. If, after the reduction of the power of the PSCCH/PSSCH transmission PSCCH or the PSSCH with the largest priority value, a total power exceeds , the UE drops the PSCCH/PSSCH transmission PSCCH or the PSSCH with the largest priority value, respectively, and repeats the procedure over the remaining PSCCH/PSSCH transmissions PSCCHs or PSSCHs.




Proposal 2:
· The following higher layer parameters for sidelink CA should be introduced.

	RAN1 specification
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific

	
	syncFreqList
	Indicates a list of candidate carrier frequencies that can be used for the synchronisation of V2X sidelink communication.
	SEQUENCE (SIZE (1..X)) OF ARFCN-ValueNR
	N/A
	Per cell
	UE-specific or Cell-specific

	
	slss-TxMultiFreq
	Value TRUE indicates the UE transmits SLSS on multiple carrier frequencies for V2X sidelink communication. If this field is absent, the UE transmits SLSS only on the synchronisation carrier frequency.
	ENUMERATED {true}
	N/A
	Per cell
	UE-specific or Cell-specific

	
	slss-TxDisabled
	Value TRUE indicates that the carrier, even though equipped with synchronisation resources, cannot be used as a synchronisation carrier frequency to transmit SLSS or PSBCH.
	ENUMERATED {true}
	N/A
	Per cell
	UE-specific or Cell-specific
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