3GPP TSG RAN WG1 #114                                                                                     R1-2307229
[bookmark: _Hlk61342301][bookmark: _Hlk118107973]Toulouse, France, August 21st – August 25th, 2023

Agenda Item:	9.4.4
Source:	Lenovo
Title:	On Sidelink Carrier Aggregation for NR
Document for:	Discussion 

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RP230077[1] the revised objective on sidelink CA has been approves as following:
	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 provide our views on some aspects of sidelink CA for NR.
Discussion
PSFCH transmission/reception for sidelink CA
In R16/17 sidelink the number of simultaneous PSFCH transmissions is under the restriction of UE capability, e.g., psfch-TxNumber, and this parameter is per band as in the following of TS 38.306.
	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


In R16/17 sidelink only one carrier is supported and the UE selects the simultaneous PSFCH transmissions on one carrier, e.g., according the priority field value in R16 and PSFCHs for HARQ are prioritized to PSFCHs for conflict information in R17 as in TS38.213.
	[bookmark: _Toc29894880][bookmark: _Toc29899179][bookmark: _Toc29899597][bookmark: _Toc29917333][bookmark: _Toc36498208][bookmark: _Toc45699236][bookmark: _Toc137056437]16.2.3	PSFCH
A UE with  scheduled PSFCH transmissions for HARQ-ACK information and conflict information, and capable of transmitting a maximum of  PSFCHs, determines a number  of simultaneous PSFCH transmissions and a power  for a PSFCH transmission , , on all the resource pools in PSFCH transmission occasion  on active SL BWP  of carrier  as


According the WID in R18 only intra-band CA will be supported, and the PSFCH resources are aligned among the carriers. Considering that the UE capability is per band and only intra-band CA is supported, the UE could only perform PSFCH transmission or PSFCH reception on all carriers at the same time, the determination of PSFCH transmission or PSFCH reception on all carriers shall be based on PSFCHs on all carriers. On the selection of simultaneous PSFCH transmissions the UE selects the transmissions from the PSFCHs from all carriers, for example, the PSFCHs for HARQ feedback on all carriers are prioritized to the PSFCHs for conflict information on all carriers, and then selects the PSFCH transmissions with ascending priority field value from PSFCHs on carriers.
Proposal 1:In one PSFCH occasion the UE only transmits or receives the PSFCHs for R18 sidelink CA.
Proposal 2:For R18 sidelink CA the capability on maximum number of  simultaneous PSFCH transmissions is applied to all carriers , the UE selects the simultaneous PSFCH transmissions from the PSFCHs on all carriers, e.g., with ascending priority field value associated to the PSFCH.
Conclusion
In this contribution, we provide our views on some aspects of sidelink CA for NR with following proposals:
Proposal 1:In one PSFCH occasion the UE only transmits or receives the PSFCHs only for R18 sidelink CA.
Proposal 2:For R18 sidelink CA the capability on maximum number of  simultaneous PSFCH transmissions is applied to all carriers , the UE selects the simultaneous PSFCH transmissions from the PSFCHs on all carriers, e.g., with ascending priority field value associated to the PSFCH.
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