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Introduction
Rel-18 WI, “NR sidelink evolution” has been completed in RAN1#114 meeting. However, there are several remaining issues that still need to be clarified and resolved. In this contribution, we propose corrections and modifications to address the issues on sidelink CA operation.
Sidelink CA operation
In Rel-16/17 SL, a UE can transmit multiple PSFCH within its capability. Even though the transmit power issue on the simultaneous PSFCH transmissions on multiple carriers was resolved in the last meeting [1], the issue on the maximum number of simultaneous PSFCH transmissions and receptions capability is still remained [2][3] and it should be addressed in order to complete the specification for sidelink CA operation.
[bookmark: _Ref142574991]Table 1. BandSidelink Parameters
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	psfch-FormatZeroSidelink-r16
Indicates whether UE supports PSFCH format 0. If supported, this parameter indicates the support of the capabilities and includes the parameters as follows:
-	UE can transmit and receive NR PSFCH format 0.
-	psfch-RxNumber which indicates the number of PSFCH(s) resources that the UE can receive in a slot. Value n5 corresponds to 5, n15 corresponds to 15, and so on.
-	psfch-TxNumber which indicates the number of PSFCH(s) resources that the UE can transmit in a slot. Value n4 corresponds to 4, n8 corresponds to 8, and so on.

This field is only applicable if the UE supports at least one of sl-Reception-r16 and sl-TransmissionMode2-r16.

NOTE:	Configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in TS 38.101-1 [2] Table 5.2E.1-1.

Support of this feature is mandatory if UE supports NR sidelink.
	Band










	CY
	N/A
	N/A



As shown in Table 1, the maximum number of simultaneous PSFCH transmissions in a slot is defined per BAND [4]. In the last meeting, it was also agreed new UE feature for supporting transmitting/receiving PSCCH/PSSCH/PSFCH simultaneously over multiple X SL carriers [5]. The constraint on the maximum number of simultaneous PSFCH transmissions is applied per CC in the power control procedure for PSFCH transmission in Clause 16.2.3 of TS 38.213 [6]. For intra-band CA which consists of multiple CCs, it needs to be clarified how to apply the constraint (i.e.,  in TS 38.213). If the constraint value is applied to all CCs associated with a CA respectively, total number of PSFCH transmissions will exceed the UE’s capability. In order to avoid such a case, the constraint value can be divided considering the number of CCs and then applied to each CC. Otherwise, an additional capability parameter for the maximum number of simultaneous PSFCH transmissions over one CC can be introduced. The simplest way would be to apply the power control procedures for single carrier in Clause 16.2.3 by considering all the PSFCHs for transmission using the corresponding  Among aforementioned approaches, we prefer to the last option since it is simple and can maintain the legacy behavior. And only the small modification will be needed in the current specification. In the last meeting, we provided the text proposal for the issue and most of the companies who expressed their opinions supported the text proposal [7].
	
	Company
	Yes or not
	Comments (including your suggested/modified wording if any)

	Qualcomm
	Yes
	

	ETRI
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	

	OPPO
	Yes
	

	Huawei, HiSilicon
	Comments
	In Clause 16.2.3 of TS 38.213,  is used to determine transmitted PSFCH(s) with the restriction based on PCMAX. Hence, we would like to clarify the usage of these values with the following text change:

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  and  in order to determine PSFCHs to transmit and a corresponding power per PSFCH transmission. The number of transmitted PSFCHs does not exceed , and the total power of transmitted PSFCH(s) does not exceed .


 



Regarding Huawei’s comments, the restrictions for not exceeding  and  are already described in Clause 16.2.3 of TS 38.213. Therefore it seems to be redundant.
Proposal 1: Regarding the UE’s capability on the maximum number of simultaneous PSFCH transmissions, it is proposed to adopt the following text proposal.
· Reason for change: In the PSFCH power control procedure, the consideration of UE’s capability of the maximum number of simultaneous PSFCH transmissions over multiple SL carriers is not clearly described.
· [bookmark: _GoBack]Summary of change: In clause 16.2.5, adding “” to the part related to the procedure for determining the transmit power of PSFCH transmissions on multiple SL carriers.
· Consequences if not approved: Ambiguity in the power control procedure for PSFCH transmissions on multiple SL carriers
TS 38.213 Subclause 16.2.5, Start of Text Proposal -------------------------------------------
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 .
If a UE would transmit PSCCHs/PSSCHs on multiple carriers, the UE determines a power for each PSCCH/PSSCH transmission as described in Clauses 16.2.1 and 16.2.2, respectively. If the UE would transmit PSCCHs/PSSCHs that would overlap in time on respective carriers and a total power for the PSCCH/ PSSCH transmissions would exceed , the UE reduces a power for a PSCCH/PSSCH transmission 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 transmission 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 with the largest priority value, a total power does not exceed , the UE transmits the PSCCHs/PSSCHs, respectively. If, after the reduction of the power of the PSCCH/PSSCH transmission with the largest priority value, a total power exceeds , the UE drops the PSCCH/PSSCH transmission with the largest priority value, respectively, and repeats the procedure over the remaining PSCCH/PSSCH transmissions.
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  and  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.
A UE expects that sl-StartSymbol, sl-LengthSymbols, cyclicPrefix, and subcarrierSpacing are (pre)configured to have same respective values on multiple carriers.
TS 38.213 Subclause 16.2.5, End of Text Proposal --------------------------------------------
Summary
In this contribution, we made the following proposal to support sidelink CA operation completely.
Proposal 1: Regarding the UE’s capability on the maximum number of simultaneous PSFCH transmissions, it is proposed to adopt the following text proposal.
Proposal 1: Regarding the UE’s capability on the maximum number of simultaneous PSFCH transmissions, it is proposed to adopt the following text proposal.
· Reason for change: In the PSFCH power control procedure, the consideration of UE’s capability of the maximum number of simultaneous PSFCH transmissions over multiple SL carriers is not clearly described.
· Summary of change: In clause 16.2.5, adding “” to the part related to the procedure for determining the transmit power of PSFCH transmissions on multiple SL carriers.
· Consequences if not approved: Ambiguity in the power control procedure for PSFCH transmissions on multiple SL carriers
TS 38.213 Subclause 16.2.5, Start of Text Proposal -------------------------------------------
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 .
If a UE would transmit PSCCHs/PSSCHs on multiple carriers, the UE determines a power for each PSCCH/PSSCH transmission as described in Clauses 16.2.1 and 16.2.2, respectively. If the UE would transmit PSCCHs/PSSCHs that would overlap in time on respective carriers and a total power for the PSCCH/ PSSCH transmissions would exceed , the UE reduces a power for a PSCCH/PSSCH transmission 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 transmission 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 with the largest priority value, a total power does not exceed , the UE transmits the PSCCHs/PSSCHs, respectively. If, after the reduction of the power of the PSCCH/PSSCH transmission with the largest priority value, a total power exceeds , the UE drops the PSCCH/PSSCH transmission with the largest priority value, respectively, and repeats the procedure over the remaining PSCCH/PSSCH transmissions.
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  and  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.
A UE expects that sl-StartSymbol, sl-LengthSymbols, cyclicPrefix, and subcarrierSpacing are (pre)configured to have same respective values on multiple carriers.
TS 38.213 Subclause 16.2.5, End of Text Proposal --------------------------------------------
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