Page 1
[bookmark: _GoBack]3GPP TSG RAN WG2 Meeting #122        										 	           R2-2306471
Incheon, South Korea, May 22nd – May 26th, 2023

Agenda item:		7.15.6
Title:						RAN2 Aspects of NR Sidelink Carrier Aggregation
Source:				Fraunhofer IIS, Fraunhofer HHI
Document for:		Discussion
Introduction
The WI for NR Sidelink Evolution was approved in RAN#94e and revised in RAN#99 [1]. One of its objectives is to study and specify mechanism to support NR sidelink CA operation based on LTE sidelink CA operation:

	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 RAN#99 it was decided to start the discussion and specification of Carrier Aggregation in RAN2#121-bis-e. 
Aspects of NR Sidelink Carrier Aggregation
Support for Carrier Aggregation has been introduced for LTE Sidelink Mode 4 in Rel-15. Furthermore, sidelink packet duplication was introduced in the case of CA to improve transmission reliability.
Due to the deferred start of the NR SL CA and the limited remaining time for Rel-18, it has been decided in RAN#99 that CA for NR Sidelink should be limited to supporting only LTE Sidelink CA features for NR and NR SL Mode 2 with intra-band CA for the ITS band in FR1. 

In NR Sidelink from Rel-16 onwards new features were added, that were not supported by LTE Sidelink. For example, NR Sidelink has added support for unicast and groupcast including the introduction of sidelink HARQ feedback, in addition to broadcast. When reusing the design of LTE Sidelink CA, these NR-specific aspects need to be integrated into the NR Sidelink CA framework.

[bookmark: _Toc131593543]NR Sidelink has introduced features (e.g. unicast and groupcast with sidelink HARQ feedback) not supported by LTE Sidelink.
[bookmark: _Toc131593572]RAN2 to discuss and specify integration of NR Sidelink specific features, e.g. Sidelink HARQ feedback, into the Sidelink CA framework.

In LTE Sidelink, sidelink packet duplication on PDCP level has been introduced to improve transmission reliability in case of CA. The packet duplication is performed when a (pre-)configured ProSe Per-Packet Reliability (PPPR) threshold is exceeded. If the PPPR threshold is exceeded, the packets are duplicated and transmitted on different sidelink carriers.
Contrary to LTE, PPPR is not defined in NR Sidelink. Therefore, when reusing the LTE Sidelink CA design for packet duplication for NR Sidelink a respective mechanism would be required.
[bookmark: _Toc131593544]PPPR used for LTE sidelink packet duplication is not defined in 5G NR Sidelink.
[bookmark: _Toc131593573]RAN2 to discuss how reliability parameters like PPPR in LTE can be supported in NR Sidelink for packet duplication.

Conclusions
In this contribution, we discussed some aspects of Carrier Aggregation for NR Sidelink Evolution. The following observations and proposals have been made:

Observation 1:	NR Sidelink has introduced features (e.g. unicast and groupcast with sidelink HARQ feedback) not supported by LTE Sidelink.
Observation 2:	PPPR used for LTE sidelink packet duplication is not defined in 5G NR Sidelink.

Proposal 1:	RAN2 to discuss and specify integration of NR Sidelink specific features, e.g. Sidelink HARQ feedback, into the Sidelink CA framework. 
Proposal 2:	RAN2 to discuss how reliability parameters like PPPR in LTE can be supported in NR sidelink for packet duplication..
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