


3GPP TSG-RAN WG2 Meeting #121bis-e	R2-2303207
Elbonia, 17 – 26 April 2023	


Agenda item:	7.15.6
Source:	Nokia, Nokia Shanghai Bell
Title:	On the scope of NR sidelink CA
WID/SID:	NR_SL_enh2
Document for:	Discussion and Decision
1	Introduction
3GPP TSG RAN Meeting #99 decided to start NR SL-CA in SL Evolution WI with limited scope [RP-230077]. The updated objective with limited scope is found below. 

	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
· 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 paper we discuss some detailed on the modified objectives and propose some high-level solutions which will be relevant for NR sidelink CA.

2	Discussion
2.2	NR SL CA
The WID in [RP-230077] specifies that NR sidelink CA feature is based on LTE SL CA and supports only LTE sidelink CA features. During the RANP#99, the objective has been modified by removing ‘handling of limited capability’ while keeping the backward compatibility. This may imply the following restrictions for using NR SL CA: (1) NR SL CA can be used only with at least one Rel-16/17 carrier; or (2) NR SL CA can be used only if there is no Rel-16/17 UE as intended Rx UE. 
Proposal 1: RAN2 to confirm the restrictions in support of NR SL CA without handling of limited UE capability while providing backward compatibility.

2.3	PDCP duplication solution for NR sidelink CA with unicast mode of transmission 
In 3GPP release 15, LTE SL CA supports PDCP duplication, where the same PDCP PDU is duplicated and transmitted through two different logical channels on two different component carriers of CA. As there is no SL RRC procedure specified in LTE SL, there is no means to configure the PDCP duplication between LTE SL Tx UE and LTE SL Rx UE before the duplicated SL data is transmitted by the LTE SL Tx UE. Therefore, the PDCP duplication in LTE SL CA specifies that the exclusive logical channel identifier, i.e., 01011-10100, are used for sending the duplicated data as well as the special PDCP behaviour for reception of duplicated data in PDCP layer, e.g., the sidelink reception procedure is dependent on the PDCP SN, whether it is 0 or not. 
In NR SL unicast, the SL RRC procedure is specified. Thus, PDCP duplication can be configured to the NR SL Tx UE and NR SL Rx UE before the NR SL Tx UE starts the transmission of duplicated data. For instance, the SL Rx UE can establish the PDCP/RLC entity even before receiving the first RLC PDU, which allows more flexible configuration based on link quality and ensures stable L2 establishment regardless of whether the first duplicate packet is lost or not. Then, it is more like a CA duplication which is supported in NR, and we consider that this provides the potential to have better and more future-proof PDCP duplication design for NR SL unicast. 
Observation 1: SL RRC procedure is supported in NR SL, but not in LTE SL, which allows PDCP duplication only in a limited manner, e.g., limited number of LCID and fixed L2 configuration. 
Using NR CA PDCP duplication as a baseline, PDCP split could also be supported. Given that one of the main motivations to NR SL CA is to support the applications with high data rate requirements, support both of PDCP duplication and PDCP splitting would be beneficial. Since NR CA PDCP duplication has been defined well for NR and PDCP split is always configured together with PDCP duplication, using the NR CA PDCP duplication as a baseline would allow support of PDCP split with reasonable effort from specification perspective.
Observation 2: To support high data rate requirement in NR, support of PDCP split is beneficial. 
In NR SL broadcast and groupcast, however, SL RRC procedure is not supported. Thus, the similar LTE SL CA PDCP duplication mechanism still needs to be specified for NR SL broadcast and groupcast. One may argue that if we reuse two different baselines for broadcast/groupcast and unicast, it requires more specification effort than having one common baseline. However, as NR CA PDCP duplication is already existing procedure, we don’t expect much difference which justifies use of non-optimal LTE SL CA PDCP duplication for NR SL unicast transmission. 
Proposal 2: RAN2 to discuss use of NR CA PDCP duplication as the baseline for support of PDCP duplication in NR SL CA with NR SL unicast by considering the limited flexibility of LTE SL PDCP duplication.
3	Conclusion
This contribution proposes the followings:
Proposal 1: RAN2 to confirm the restriction in support of NR SL CA without handling of limited UE capability while providing backward compatibility.
Observation 1: SL RRC procedure is supported in NR SL, but not in LTE SL, which allows PDCP duplication in a limited way, e.g., limited number of LCID and fixed L2 configuration. 
Observation 2: To support high data rate requirement in NR, support of PDCP split is beneficial. 
Proposal 2: RAN2 to discuss use of NR CA PDCP duplication as the baseline for support of PDCP duplication in NR SL CA with NR SL unicast by considering the limited flexibility of LTE SL PDCP duplication.



