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1 [bookmark: _Ref127091647][bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
One objective of the Rel-18 NR sidelink evolution WI is to specify carrier aggregation (CA) operations for NR sidelink, and the WID was further updated in RAN#99 as follows [1]:
1. Specify mechanism to support NR sidelink CA operation based on LTE sidelink CA operation [RAN2, RAN1, RAN4]
· Support only LTE sidelink CA features for NR (i.e., SL carrier (re-)selection, synchronization of aggregated carriers, power control for simultaneous sidelink TX, packet duplication)
· The work is limited to intra-band CA for the ITS band in FR1 (Band n47).
· No specific enhancements of Rel-17 sidelink features with sidelink CA support.
· This feature is backwards compatible in the following regards
· [bookmark: _Hlk89619097][bookmark: _Hlk142403820]A Rel-16/Rel-17 UE can receive Rel-18 sidelink broadcast/groupcast transmissions with CA for the carrier on which it receives PSCCH/PSSCH and transmits the corresponding sidelink HARQ feedback (when SL-HARQ is enabled in SCI)
· Only Mode 2 operation
· Same subcarrier spacing (SCS) among CA carriers to avoid resource selection enhancements and AGC issues
· Time resources for PSFCH are aligned among the carriers for CA
· No enhancement related to SCI transmissions on PSCCH/PSSCH, PSFCH transmission, RSRP feedback, CSI feedback and congestion control compared to Rel-16 (i.e., per-carrier operation)
· SL resource indication remains to be per-resource pool and per-carrier basis (no cross-carrier scheduling in SCI)
· UE transmits SL HARQ feedback on the same carrier on which it receives the associated PSSCH
· No consideration for limited transmission and reception capability
· No primary/secondary carrier differentiation
· Reuse the LTE sidelink CA design for the following aspects:
· Sidelink carrier (re-)selection, synchronization of aggregated carriers, Tx power split for simultaneous sidelink transmissions, packet duplication
· The CA band combination work in RAN4 is limited to intra-band contiguous CA in Rel-18.
· Note: The SL CA work in Rel-18 mainly targets some V2X use cases.
According to the WID, only CA features from LTE sidelink CA shall be supported for NR sidelink CA, and LTE sidelink CA designs are reused for these features for Mode 2 operation only.
Over the past two meetings[2][3], sidelink CA had been discussed, where several agreements were made. In this contribution, we provide views on the remaining maintenance issues, including text proposals for time alignment and PSCCH/PSSCH power control description.


2 [bookmark: _Ref129681832]Synchronization reference priority and PSFCH time resource alignment across carriers
Background:
In RAN1#114[2], the following agreements were made:
	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.


The last bullet of the agreement above mentions configuring sl-NbAsSync to be the same across all carriers in order to ensure that the same sync reference priority configuration is used across these carriers. However, this was not captured in the specifications. Our proposal is to include this in Section 16.2.5 in TS 38.213, as can be seen in the proposal and TP below.
Furthermore, in order to ensure the alignment of PSFCH time resources, there were some discussions in RAN1#114[2] and the following agreement was made:
	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).


In CR of TS 38.213[4], the following description, specifically the last line, was written to capture the aforementioned agreement:
	(Copied from CR of TS38.213[4])
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.


The description only mentions “determine a same time resource … of the PSFCH transmissions on multiple carriers” without stating any procedures as to how the UE would ensure that the PSFCH transmissions across carriers are using the same time resource. In order to ensure this, existing RRC parameters concerning the determination of PSFCH time resources, including sl-PSFCH-Period and sl-MinTimeGapPSFCH, need to be (pre-)configured with the same values across the SL aggregated carriers. An example is given in Figure 1 to highlight the mismatch in PSFCH time resources if these parameters are not of the same value across carriers. For Carrier 1, its sl-PSFCH-Period=sl1 and sl-MinTimeGapPSFCH=sl2; for Carrier 2, its sl-PSFCH-Period=sl1 and sl-MinTimeGapPSFCH=sl3; and for Carrier 3, its sl-PSFCH-Period=sl4 and sl-MinTimeGapPSFCH=sl2. 
The PSSCH transmissions are performed on three carriers simultaneously, but due to different sl-PSFCH-Period or different sl-MinTimeGapPSFCH values, the corresponding PSFCH time resources are different among these carriers. Therefore, to ensure the same PSFCH time resource is selected across multiple carriers, both sl-PSFCH-Period and sl-MinTimeGapPSFCH need to be the same on these carriers.

[image: ]    
Figure 1. PSFCH resource alignment illustration.

Proposal 1: We propose to endorse the following fields for the CR for TS 38.213, including the text proposal to specify that the value of “sl-NbAsSync” and the values of parameters related to the determination of PSFCH time resources, “sl-PSFCH-Period” and “sl-MinTimeGapPSFCH”, are the same across SL aggregated carriers:
· Reason for change:
Corrections to ensure sync reference priority configuration and PSFCH time resource alignment across SL aggregated carriers.
· Summary of change:
Specify that the values of “sl-NbAsSync”, “sl-PSFCH-Period” and “sl-MinTimeGapPSFCH” are the same across SL aggregated carriers.
· Consequence if not approved:
It is unclear how to ensure time alignment across SL aggregated carriers.
· Text Proposal for Section 16.2.5 of TS 38.213 (marked in red) based on changes from CR[4] (marked in blue):
---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
16.2.5	SL Carrier Aggregation
< Unchanged parts are omitted >
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.
A UE expects that sl-StartSymbol, sl-LengthSymbols, cyclicPrefix, sl-NbAsSync, sl-PSFCH-Period, sl-MinTimeGapPSFCH and subcarrierSpacing are (pre)configured to have same respective values on multiple carriers.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
3 Conclusions
In this contribution, we have following proposals:
Proposal 1: We propose to endorse the following fields for the CR for TS 38.213, including the text proposal to specify that the value of “sl-NbAsSync” and the values of parameters related to the determination of PSFCH time resources, “sl-PSFCH-Period” and “sl-MinTimeGapPSFCH”, are the same across SL aggregated carriers (see details in Section 2).
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