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1. Introduction
Since the approval of Rel-18 NR sidelink evolution WI in RAN#94-e (Dec. 2021), 2 out of its 4 main feature objectives have already started and progressed in the last two RAN1 meetings (from May 2022), namely the NR sidelink operation in unlicensed spectrum (SL-U) and the LTE/NR V2X co-channel coexistence (Co-Ex). According to the latest approved WID for the Rel-18 work item [1], the remaining two feature objectives (copied below) on supporting carrier aggregation for NR sidelink (CA) and beam-management for NR sidelink in FR2 (FR2) are put on hold for further checking in RAN#97-e to decide whether they can be started or not. 
	To check in RAN#97 for objectives 1 and 3, taking into account the progress on objectives 2 and 4, aiming to have specification work for both objective 1 and 3.
1. Specify mechanism to support NR sidelink CA operation based on LTE sidelink CA operation [RAN2, RAN1, RAN4] (This part of the work is put on hold until further checking in RAN#97)
· Support only LTE sidelink CA features for NR (i.e., SL carrier (re-)selection, synchronization of aggregated carriers, handling the limited capability, power control for simultaneous sidelink TX, packet duplication)
· The work is limited to FR1 licensed spectrum and ITS band in FR1.
· 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)
…
2. [bookmark: _Hlk89917254]Study and specify enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2, RAN4] (This part of the work is put on hold until further checking in RAN#97)
· [bookmark: _Hlk89917271]Update evaluation methodology for commercial deployment scenario
· [bookmark: _Hlk89917283]Work is limited to the support of sidelink beam management (including initial beam-pairing, beam maintenance, and beam failure recovery, etc) by reusing existing sidelink CSI framework and reusing Uu beam management concepts wherever possible.
· [bookmark: _Hlk89917309]Beam management in FR2 licensed spectrum considers sidelink unicast communication only.


In this contribution, we first summarize the status of the current work based on the submitted SR in this meeting [2] and the original approved allocation of RAN1 and RAN2 TUs for this WI [3] in order to give an overview picture of where we are at. Then we will look into details of roughly how much additional TUs that would be needed to cover CA and FR2 beam-management work individually, and provide several options of how we can start either one or both objectives for the remaining time of this Rel-18.
2. Discussion
2.1. Current status and additional workload for CA and FR2
According to past presentations of RAN Rel-18 workshop in June 2021 and the subsequent email discussions thereafter, main motivation drivers to support carrier aggregation for NR sidelink include:
· Request from 5GAA [4]
· This could be due to non-contiguous ITS band spectrum allocation for NR V2X in a certain region (e.g., intra-band non-contiguous 10MHz + 10MHz)
· Aggregating carriers among operator’s licensed / V2X dedicated bands and the 5.9GHz ITS band (inter-band CA) to enable high data rate V2X use cases (but non-safety related)
· Note that, CA is already supported for basic safety related transmissions in LTE-V2X
For the FR2 beam management work, main motivation drivers include:
· Enabling NR sidelink in more frequency bands (other than FR1) that has much wider useable bandwidth in order to support:
· Applications that require very high data rates (e.g., more than 1Gbps for AR/VR/XR)
· Operator offloading network traffic to D2D communication using FR2 carrier (e.g., 28GHz), even when one of D2D UEs is out-of-coverage
· A basic feature building block for enabling SL-U in FR2-2 (i.e., 60GHz) that requires directional-LBT for channel sensing (as used and specified for NR-U in FR2-2)
· Request from 5GAA for distributed antenna system (DAS) [4]
As can be seen, both CA and FR2 beam-management features have their own supporting justification for different use cases and applications (also described in the justification in the WID [1]). 
In our view, there could be 3 main deciding criteria to determine whether one or both remaining objectives can be started. 
1. current status of the work progress so far for the two started objectives (SL-U and Co-Ex)
a. In the WI status report to RAN#97-e [2], the completion level (core part) is reported to be 20%. Given that RAN1 functional freeze is planned to be Sep’23 (total of 8 RAN1 meetings; we already had 2), it seems the work progress is currently adequate or just less than the ideal level. Note that, this is not a significant amount and it is understandable given that only 50% of TU was spend on the WI in the first WG meeting (due to R17 maintenance work in RAN1). And it is expected to conduct more F2F meetings in the Rel-18 timeframe.
b. For the work on the Co-Ex objective, RAN1 has reached a conclusion in the last meeting that TDM-based semi-static resource partitioning scheme for LTE and NR V2X is one possible solution to ensure co-channel coexistence. While it is also agreed that a dynamic resource sharing scheme based on exchanging sensing and reservation information from LTE SL module to NR SL module is supported and to be study further, RAN1 has not yet reached a conclusion or make an observation on the performance of such scheme (although several contributions have shown some performance gain in a certain scenario i.e., dense urban). During the last RAN1 meeting, there was a suggestion that this objective could potentially be closed due the conclusion on the TDM-based resource pool partitioning solution. This means some allocated TUs for this WI would be free-up and use them for the CA and/or FR2 beam management work in RAN1.
2. sufficiency of the existing allocated TUs
a. If the work progress is currently just adequate, it could mean that the existing allocated 2 TUs in RAN1 is barely sufficient for the already started two objectives.
b. This means, if CA and/or FR2 objectives are to be started, additional WG TUs would be needed.
3. amount of additional TUs (if needed) to start these remaining objectives
a. Expected workload for CA: From reading the objective (copied in Section 1), the work scope seems to be fairly confined to only the existing CA features supported in R15 LTE-V2X and unlicensed carriers are not included. If the objective can be further forbidden to introduce new FPSCH format and resources for SL-HARQ feedback in unicast communication between two R18 UEs, it is expected that the amount of additional TU needed in RAN1 would be minimal. On the other hand, since this is a RAN2-led objective, more work is expected in RAN2. It is estimated that an additional 0.5 TU is needed to work on CA for NR sidelink in RAN2 to cover both radio bearer aggregation and duplication aspects.
b. Expected workload for FR2 beam-management: Firstly, the work is limited to SL unicast only, where a PC5 RRC connection is always available between two communicating UEs to exchange RRC configuration messages and align beam management parameters. By reusing the existing sidelink CSI framework and Uu beam management concepts (likely including the procedures as well since the PC5 RRC connection is available), this could simplify the overall design and standards effort to some extends. But the exact details of working, assumption of no. of antennas, design of additional CSI-RS patterns and transmit occasions, fallback scheme and etc. could still involve significant workload. It is estimated that an additional 0.5 to 1 TU is needed to work on FR2 beam management for NR sidelink in RAN1 during the remaining time of Rel-18.

Observation 1: It is observed the current allocation of 2 TUs in RAN1 is barely/only just sufficient to cover both SL-U and Co-Ex work.
Observation 2: If the Co-Ex objective is closed, some small amount of allocated TUs could be free-up and use them for CA and/or FR2 beam-management work.
Observation 3: It is estimated additional TUs in either RAN1/RAN2 or both to cover the work for CA and FR2 are needed.
· To start CA only, additional 0.5 TU is required in RAN2 (plus some small amount for RAN1)
· To start FR2 beam-management only, additional 0.5 to 1 TU is required in RAN1

2.2. Possible options of way forward
Depending on the availability / possibility of allocating additional TUs for this WI, the following table summarized a few options of handling the CA and FR2 objectives.

	 
	Description
	Reasons
	Additional
RAN1 TU 
	Additional
RAN2 TU 

	Option 1
	Nothing new is started, continue with existing work (no CA, no FR2)
	Existing allocated WG TUs are sufficient (barely) for the SL-U and Co-Ex objectives.
In Co-Ex, dynamic resource sharing for coexistence is not yet completed and other additional solution schemes are still on the table.
	No
	No

	Option 2
	Start CA only (independent to coexistence work)
	Request from 5GAA; If coexistence is closed, RAN1 TU can be reused for CA.
	Small amount
	0.5

	Option 3
	Start FR2 only (independent to coexistence work)
	Enabling SL in FR2; basis for SL-U in FR2-2; Request from 5GAA;
	0.5 to 1
	Already covered by RAN2 TU budget

	Option 4
	Start both CA and FR2 (independent to coexistence work)
	Request from 5GAA; Fair treatment of CA and FR2; 
	1
	0.5

	Option 5
	Start both CA and FR2 (close Co-Ex)
	A TDM-based resource pool partitioning solution is concluded to be a feasible solution.
	0.5
	0.5

	Option 6
	Start CA after Co-Ex, start FR2 now 
(study dynamic resource sharing (DRS) for 1 quarter; if DRS gain is not significant compare to TDM, coexistence can be closed)
	To conclude on dynamic resource sharing; To reduce RAN1 TU needed (switching from Co-Ex to CA); 
	0.5
	0.5




3. Conclusion
In this contribution, we provided detailed analysis on the amount of additional WG time resources that would be required to start the CA and/or FR2 beam-management objectives in WGs under different work arrangement scenarios.
Based on the current status of work progress on the two already started objectives (SL-U and Co-Ex), 
 
Observation 1: It is observed the current allocation of 2 TUs in RAN1 is barely/only just sufficient to cover both SL-U and Co-Ex work.
Observation 2: If the Co-Ex objective is closed, some small amount of allocated TUs could be free-up and use them for CA and/or FR2 beam-management work.
Observation 3: It is estimated additional TUs in either RAN1/RAN2 or both to cover the work for CA and FR2 are needed.
· To start CA only, additional 0.5 TU is required in RAN2 (plus some small amount for RAN1)
· To start FR2 beam-management only, additional 0.5 to 1 TU is required in RAN1
Proposal: To decide on one of the following options for the R18 SL-evo WI.
· Option 1: Both CA and FR2 are not started; No additional TU is required.
· Option 2: Start only CA after RAN#97-e; Additional 0.5 TU is allocated in RAN2 for the WI.
· Option 3: Start only FR2 after RAN#97-e; Additional 0.5 to 1 TU is allocated in RAN1.
· Option 4: Start both CA and FR2; Additional 1 RAN1 TU and 0.5 RAN2 TU.
· Option 5: Close Co-Ex objective and start both CA and FR2 after RAN#97-e; Additional 0.5 RAN1 TU and 0.5 RAN2 TU.
· Option 6: Evaluate performance of the dynamic resource sharing scheme for 1 quarter then decide whether the Co-Ex objective can be closed and start CA after RAN#98-e. Start FR2 beam-management objective after RAN#97-e. Additional 0.5 RAN1 TU and 0.5 RAN2 TU.
· Note, the CA work in RAN1 could be further restricted from introducing enhancements on PFSCH for SL-HARQ feedback in unicast.
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