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1. Introduction
Rel-18 NR SL evolution WI was approved with latest WID in [1] and SL CA objectives as seen below table are considered to be started in RAN4 from this meeting. This paper will discuss the SL CA.

	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



2. Discussion
2.1 General view
[bookmark: _Hlk131784129][bookmark: _Hlk131784286]Based on the approved WF [2] in RAN#99 (as seen in below table), the SL CA objectives were agreed to be started in RAN4/2 from RAN#99 (Q2 this year), but RAN1 to be started from RAN#100 (Q3 this year). Meanwhile, it was agreed to check the progress of cochannel coexistence then do the possible down scoping. This WF may looks odd to some extent, but it is actually a compromised outcome to balance the interests from different parties and also taking the whole WI workload into consideration. There is possibility that in RAN#100, the progress is not good in cochannel coexistence then the SL CA is dropped. If this happens then the efforts in RAN4/2 will be wasted. Therefore, when RAN4 starts this work it is better to keep the scope small enough to avoid the unexpected outcome in RAN1. This is also what other WGs trying to do in Rel-18.
	· Conclusion: proposal 1 and 2 are endorsed (RAN1 removed from proposal 2 in last bullet) and we will check the status in June 23 with possible down scoping
· WGs are tasked to complete Co-Ex objective (#4) by June 2023.
· SL CA objective (#1) starts in RAN1 from RAN#100 or earlier if the work for Co-Ex completes before June 2023.
· SL CA objective (#1) starts in RAN2/4 from RAN#99.
· The work on Co-Ex and SL CA in RAN1 are not prioritized over SL-U and FR2 beam management



Observation 1:   There is possibility that SL CA is dropped in RAN#100 due to progress is not good in cochannel coexistence. If this happens then the RAN4/2 efforts in Q2 will be wasted.
Proposal 1:         RAN4 starts SL CA work with a small scope to avoid the unexpected outcome in RAN1.
2.2 CA bandwidth class
Though it was agreed in the WID that only intra-band contiguous CA is considered and band is restricted to n47, still it is not clear of the exact CA band combinations to be supported, e.g. how many CCs and the CA bandwidth class. 

[bookmark: _Hlk131785695]In LTE V2X, the V2X bandwidth class from A to I are defined as shown in figure 1 below and the aggregated transmission bandwidth is expressed in RB numbers. While in NR uu the CA is defined based on the MHz as shown in figure 2.
[image: ]
Figure 1 LTE V2X CA bandwidth class definitions
[image: ]
Figure 2 NR uu CA bandwidth class definitions

[bookmark: _Hlk131786547]For NR SL CA, it can follow the LTE V2X CA approach to define the CA bandwidth class or follow NR uu approach, however, considering the CA may extend to other SL use cases like SL-U, it might be better to keep alignment in NR spec with the definition of CA bandwidth class.
Observation 3:   The aggregated CBW definition is different in LTE V2X CA compared with NR uu CA where RB number is used in LTE V2X CA and MHz is used in NR uu CA. Keep alignment with NR uu would be better.
Proposal 2:         NR SL CA reuse the NR uu CA bandwidth class definitions in table 5.3A.5-1 of 38.101-1.
2.3 CA band combination
[bookmark: _Hlk131787178]For n47, its total bandwidth is 70MHz, i.e. from 5855MHz to 5925MHz. The maximum aggregated channel bandwidth will not exceed 70MHz. And the n47 supporting CBWs include 10MHz, 20MHz, 30MHz and 40MHz. Comparingly, in LTE V2X the band b47 only supports 10MHz and 20MHz CBW. In Rel-18, to limit the scope it is propose to consider only define intra-band contiguous CA with 2CCs.

Observation 4:   The aggregated CBW of 2CCs for n47 is in the range of 20MHz to 70MHz.

Proposal 3:         Only define intra-band contiguous NR SL CA with 2CCs in Rel-18.

Proposal 4:         Define NR SL CA configurations for n47 as in table 1.
Table 1 CA configurations for n47
	NR CA configuration / Bandwidth combination set

	NR CA configuration
	Uplink CA configurations or single uplink carrier5
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	V2X_n47B
	V2X_n47B
	10, 20, 30, 40
	10, 20, 30, 40
	
	
	
	70
	0



2.4 Power class
In LTE V2X CA, only PC3 was defined, though for V2X single CC both PC2 and PC3 are there. Similar as LTE V2X, for NR V2X, it is proposed to only consider the PC3 in Rel-18. PC2 can be considered further in Rel-19 together with other CA enhancements.

Proposal 5:         Only define PC3 for NR SL CA in Rel-18.

3. Conclusions
In this contribution, the NR SL CA are discussed, and get the following observations and proposals.
Observation 1:   There is possibility that SL CA is dropped in RAN#100 due to progress is not good in cochannel coexistence. If this happens then the RAN4/2 efforts in Q2 will be wasted.

Proposal 1:         RAN4 starts SL CA work with a small scope to avoid the unexpected outcome in RAN1.

Observation 3:   The aggregated CBW definition is different in LTE V2X CA compared with NR uu CA where RB number is used in LTE V2X CA and MHz is used in NR uu CA. Keep alignment with NR uu would be better.

Proposal 2:         NR SL CA reuse the NR uu CA bandwidth class definitions in table 5.3A.5-1 of 38.101-1.

Observation 4:   The aggregated CBW of 2CCs for n47 is in the range of 20MHz to 70MHz.

Proposal 3:         Only define intra-band contiguous NR SL CA with 2CCs in Rel-18.

Proposal 4:         Define NR SL CA configurations for n47 as in table 1.

Table 1 CA configurations for n47
	NR CA configuration / Bandwidth combination set

	NR CA configuration
	Uplink CA configurations or single uplink carrier5
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	V2X_n47B
	V2X_n47B
	10, 20, 30, 40
	10, 20, 30, 40
	
	
	
	70
	0



Proposal 5:         Only define PC3 for NR SL CA in Rel-18.
4. References
[1] RP-230077, Revised WID: NR sidelink evolution, OPPO, RAN#99, Mar 2023
image2.png
Table 5.3A.5-1: NR CA bandwidth classes
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Table 5.6G.1-3: V2X bandwidth classes and corresponding nominal guard bands

V2X Bandwidth Aggregated Number of Nominal Guard Band BWcs
Class Transmission contiguous
Bandwidth cc
Configuration

A NRre,agg < 100 1 0.05BW channei() - 0.5Af1

B 25 < Nrs,agg < 100 2 [0.05 max(BW channei(1),BW channel(2))
- 0.5

[ 100 < NRe.agg < 200 2 [0.05 max(BWonannei(t),BWchannei(2))
- 0.5f1]

Ci 100 < NRe.agg < 200 3 [0.05 max(BWnannei(1),BWchannei(2))
- 0.5f1]

D 200 < Nr.agg < 300 3 NOTE 3

E 300 < Nrs.agg < 400 4 NOTE 3

F 400 < Nre.agg < 500 5 NOTE 3

| 700 < NRrs.agg < 800 8 NOTE 3





