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Introduction
R18 SL evolution WI was approved in RAN plenary #94 and one of the objectives is to support NR sidelink CA operation based on LTE sidelink CA operation [1]. The objective has been on hold due to TU and workload management. In RANP #99 meeting, it was agreed to start a down-scoped version of the objective as indicated below in the updated WID [2].
	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]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



In this contribution, we discuss some remaining issues and considerations for the design framework for SL CA operation. 
Discussion
Resource pool and carrier indication in resource (re)selection procedure
In RAN1 #114 meeting [4], the following agreement was reached:
	Agreement:
In NR SL CA, Rel-16/17 SL resource (re)selection procedure is independently performed for each SL carrier. 


With this agreement, NR SL resource (re)selection procedure is reused for each of the configured SL carriers. 
In LTE SL CA, the UE can only select a single resource pool depending on its conditions, for each carrier, e.g., based on the Zone Area, Synchronization reference or using v2x-CommTxPoolExceptional. Thus, in LTE SL CA, the resource (re)selection procedure is given the carrier to select resources from, which gives an unambiguous resource set to perform the resource (re)selection procedure. Furthermore, the LTE SL CA has explicit indication of the carriers and related RPs in the RRC configuration, such as for inter-frequency, e.g., in the SL-InterFreqInfoV2X-r14 that is included in RRCConnectionReconfiguration or SIB 21/26.
However, in NR SL Rel-16/17, a UE can be configured with multiple Resource Pools, with a maximum of 8 RPs per BWP, and MAC may select any pool of resource (except discovery ones) to perform the resource (re)selection procedure. Thus, in NR SL Rel-16/17, the RP is given as input for the resource (re)selection instead of the carrier as in LTE. The Resource Pool ID is then BWP specific.
We assume that in NR SL CA, reusing NR SL Rel-16/17 design, each configured carrier will have one BWP per carrier. And each of these BWPs can be configured (independently) with multiple Resource Pools. 
Proposal 1: Following the agreement that the resource (re)selection is per-carrier, the PHY layer receives information regarding in which SL carrier to perform resource (re)selection.
When performing the resource (re)selection procedure, the UE needs a clear knowledge of the resources to consider. Depending on higher layer configuration of the IDs and relation between Resource Pools, BWP and carriers, some additional information (e.g., carrier indication) may be needed at the PHY layer with impact on TS 38.214.
SL-RSRP reporting
In R16 NR V2X, SL-RSRP feedback is supported for unicast, in which the Rx UE can report the L3 SL-RSRP of the transmission from the Tx UE. SL-RSRP feedback is supported to help the Tx UE to be aware of the channel between the Tx and Rx for link adaptation (e.g., adjusting transmission parameters such as MCS, Tx power, etc.). Specifically, the Rx UE can average the SL-RSRP measured in the PSSCH DMRS of multiple transmissions from the Tx UE. For NR SL CA, transmission from the Tx UE may spread over multiple carriers, one open issue for SL-RSRP feedback is how does the Rx UE perform SL-RSRP averaging. In our view, the Tx UE perform link adaptation per carrier the transmission parameters configuration is per carrier. Therefore, L3 SL-RSRP should be executed per carrier to help the Tx UE aware of the channel condition per carrier. On the other hand, the transmission power of the Tx UE in different carrier can vary due to CBR difference. Therefore, the Tx UE cannot accurately estimate the channel gain between the Tx and Rx if the Rx UE filter transmission in all carriers. 
Proposal 2: Support the Rx UE reporting L3 SL-RSRP measurement per carrier.
Conclusion
In this contribution, we provided our observations and proposals as following:
Proposal 1: Following the agreement that the resource (re)selection is per-carrier, the PHY layer receives information regarding in which SL carrier to perform resource (re)selection.
Proposal 2: Support the Rx UE reporting L3 SL-RSRP measurement per carrier.
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