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[bookmark: _Toc116995841]Introduction
RAN Plenary #99 agreed to start the work on SL carrier aggregation with limited scope compared to the original planned objective [1].  The scope was reduced with changes shown in the tracked copy 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)
· [bookmark: _Hlk134432050]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 RAN4#106bis some agreements were made regarding relevant RF requirements [2]. Short list of agreements and open issue is provided below.
	· Capture the requirement for SL intra-band CA under suffix E in RAN4 specification.
· Notation for NR SL CA is SL_n47X, where X can be bandwidth class like B or C
· Reuse NR CA bandwidth classes A and B
· All applicable SCS for ITS band n47 is applicable for NR sidelink CA operation: 15kHz, 30kHz and 60kHz
· The maximum aggregated CBW for sidelink intra-band contiguous CA for n47 is 70 MHz (30MHz +40MHz). CC1 may have BW of 10, 20, 30, or 40 MHz and CC2 may have BW of 10, 20, or 30 kHz.
· For the UE maximum output power of SL(V2X) intra-band contiguous CA, consider PC3 in Rel-18 (FFS: PC2)
· For basic parameters, reuse the simulation assumptions in TR38.785 (Rel-17 enhanced NR sidelink). Other constraints for PSCCH/PSSCH/PSFCH/S-SSB can be assumed based on current RAN1’s agreement.
Specify PEMAX,CA for SL CA. PEMAX,CA is not applied to S-SSB
· Specify reference sensitivity by considering the aggregated channel bandwidth for SL intra-band contiguous CA

Open issues: Methodology on Tx requirements for SL intra-band contiguous CA
· Option 1: Reusing the existing requirements of NR intra-band contiguous CA 
· Option 2: LTE intra-band contiguous CA requirements are considered as baseline
· Option 3: For further study



This document discuss clarification on the WID scope related to intra-band CA as well as the open issue related to the methodology on Tx requirements for SL intra-band contiguous CA.

[bookmark: _Toc116995842]Discussion
WID scope regarding intra-band CA
The revised WID limits the scope wrt. supported band combinations to ‘intra-band CA for the ITS band in FR1 (Band n47). The CA band combination work in RAN4 is further limited to intra-band contiguous CA in Rel-18. 
Even considering NR SL CA in intra-band contiguous CA in ITS band in FR1, the concept of non-contiguous UL intra-band CA can in some sense be seen as equivalent to the contiguous UL intra-band CA with non-contiguous resource allocations from e.g. an emissions point of view. This can occur if the allocated resource blocks are non-contiguous. An example of this case is given in below configuration for n41C in CA_n25_n41 [38.101-1, Table 7.3A.5-1].
[image: ]
[bookmark: _Toc135041473]From an emission point of view non-contiguous UL intra-band CA is equivalent to contiguous UL intra-band CA with non-contiguous resource allocations.
RAN4 needs to clearly agree if the scope as provided in WID [1] should be understood as intra-band contiguous CA, considering the allocated resources. I. e. RAN4 should specify whether the configurations which make contiguous UL intra-band CA equivalent to non-contiguous intra band CA are excluded.
[bookmark: _Toc135041474]RAN4 needs to clarify whether the configurations which make contiguous UL intra-band CA equivalent to non-contiguous intra band CA are excluded.
Methodology on Tx requirements for SL intra-band CA
One open issue which was left without agreement was related to the methodology on Tx requirements for SL intra-band contiguous CA. The options are:
· Option 1: Reusing the existing requirements of NR intra-band contiguous CA 
· Option 2: LTE intra-band contiguous CA requirements are considered as baseline
· Option 3: For further study
We believe there are some sidelink specific conditions in LTE sidelink CA which may have similarities with NR sidelink CA and point to utilizing LTE sidelink CA as baseline. On the other hand, there are significant differences between LTE and NR wrt. RF requirements. Few examples to mention different modulation schemes and higher sub-carrier spacing. Hence, with RF requirements as the main topic to discuss under this agenda item, we mean there is higher reuse from NR intra-band compared to LTE Sidelink intra-band CA.

[bookmark: _Toc135041475]RAN4 should reuse the existing requirements of NR intra-band contiguous CA as baseline when specifying RF requirements for NR sidelink intra-band CA.

[bookmark: _Toc116995848]Conclusion
In the paper, the following Observations and Proposals were made:

Observation 1: From an emission point of view non-contiguous UL intra-band CA is equivalent to contiguous UL intra-band CA with non-contiguous resource allocations.
Proposal 1: RAN4 needs to clarify whether the configurations which make contiguous UL intra-band CA equivalent to non-contiguous intra band CA are excluded.
Proposal 2: RAN4 should reuse the existing requirements of NR intra-band contiguous CA as baseline when specifying RF requirements for NR sidelink intra-band CA.
[bookmark: _Toc116995849]
References
[1] [bookmark: _Ref114500673]RP-230077, WID revision: NR sidelink evolution, RAN#99, OPPO. 
[2] R4-2306637, WF on SL CA, RAN4#106bis, Huawei, HiSilicon
image1.emf
NR CA band 

combination

NR band

UL Fc 

(MHz)

UL/DL BW 

(MHz)

UL CLRB

DL Fc

(MHz)

MSD 

(dB)

Duplex 

mode

Source of 

IMD

n25 N/A 5 N/A 1992.5 8.5 FDD IMD7

2545 90 1 (RBstart=0) 2545 N/A TDD N/A

2640 100 1 (RBstart=221) 2640

CA_n25-n41

n41


