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Introduction
[bookmark: _Hlk58595024]In RAN#97-e, WI has been further revised for multi-carrier enhancements in NR Rel-18 and the latest set of objectives according to the most recently updated WID includes [1]:
Specify a solution for multi-cell PUSCH/PDSCH scheduling (one PDSCH/PUSCH per cell) with a single DCI [RAN1]
· Identify the maximum number of cells that can be scheduled simultaneously
· Consider both intra-band and inter-band CA operation
· Consider both FR1 and FR2
· The single DCI shall be optimized for 3 or more cells for the multi-cell PUSCH/PDSCH scheduling

Study and if necessary specify following enhancements for multi-carrier UL operation [RAN1, RAN2, RAN4]
· UL Tx switching schemes across up to 3 or 4 bands with restriction of up to 2 Tx simultaneous transmission for FR1 UEs, including mechanisms to enable more configured UL bands than its simultaneous transmission capability and to support dynamic Tx carrier switching across the configured bands for both single TAG and multiple TAGs configurations (RAN1, RAN4)
· UE capability and RRC configuration related signalling (RAN2)
· Note: strive for RAN1/2 design agnostic with the number of bands, i.e., common design between 3 and 4 bands
· Note: no additional TAG is introduced for UL transmission on a carrier without corresponding DL carrier
· Note: this objective does not target to extend the SUL framework to support more than 1 SUL for 1 NUL
· Note: The number of TAGs is limited to up to 2.
· Note: Extension of TX switching for 2 bands to multiple TAG configurations is included in the scope. The work is limited to RAN4.
· Switching time and other RF aspects, and RRM requirements for above UL Tx switching schemes across up to 3 or 4 bands (RAN4)
· Note: Prioritize UL Tx switching across up to 3 bands is to be addressed first and then that for up to 4 bands can also be addressed
For the WI for NR multi-carrier enhancements in Rel-18 (NR_MC_enh), the total number of allocated RAN1 TU is 3 TUs, and this allocated budget has been used by RAN1#111 in November 2022. However, still, there are a few open items that need to be finalized to conclude this WI. In this contribution, we share our views on the list of remaining aspects that need to be finalized to conclude this WI. 
Discussion
In this WI, two set of objectives have been agreed to be specified including:
· Multi-cell scheduling
· UL Tx switching

Although, there are open issues for both the items, however, in our view, the critical open items that are essential for completion of the WI are mainly for the topic of multi-cell scheduling. Based on the objectives under the WID and current set of agreements, we think that following list of open issues for multi-cell scheduling need to be finalized. Request and approval for any additional TUs can take only the remaining issues for multi-cell scheduling into account:

Remaining issues for multi-cell scheduling
· DCI fields in DCI format 0_X/1_X:
· FDRA compression design
· TDRA table design
· UL/SUL indicator (if agreed to be included)
· Antenna port indication (for type1A field type configuration)
· HARQ Aspects
· Timing for PUCCH with HARQ-ACK
· Scheduling  Aspects
· Number of sets of cells and corresponding scheduling cell(s) 
· Signaling for indication of co-scheduled cells from a set of cells

For UL Tx switching, any open issues can be handled as part of the maintenance and the FL summary from RAN1#111 provides a good starting point to discuss those open issues [2]. This don’t need to impact the request/approval for any additional TUs for completion of the WI.

Observation 1: For NR Rel-18 WI on multi-carrier enhancements, although there are open issues for both the objectives including multi-cell scheduling and UL Tx switching, but the most critical issues that are necessary to conclude the WI are only for multi-cell scheduling
· Any open issues for UL Tx switching can be handled as part of maintenance 

Proposal 1: For completion of the NR Rel-18 WI on multi-carrier enhancements, following open issues can be considered for multi-cell scheduling:
· DCI fields in DCI format 0_X/1_X:
· FDRA compression design
· TDRA table design
· UL/SUL indicator (if agreed to be included)
· Antenna port indication (for type 1A field type configuration)
· HARQ Aspects
· Timing for PUCCH with HARQ-ACK
· Scheduling  Aspects
· Number of sets of cells and corresponding scheduling cell(s)
· Signaling for indication of co-scheduled cells from a set of cells
Conclusion
In this contribution, we have provided following observations/proposals for the work item on NR multi-carrier enhancements in Rel-18:
Observation 1: For NR Rel-18 WI on multi-carrier enhancements, although there are open issues for both the objectives including multi-cell scheduling and UL Tx switching, but the most critical issues that are necessary to conclude the WI are only for multi-cell scheduling
· Any open issues for UL Tx switching can be handled as part of maintenance 

Proposal 1: For completion of the NR Rel-18 WI on multi-carrier enhancements, following open issues can be considered for multi-cell scheduling:
· DCI fields in DCI format 0_X/1_X:
· FDRA compression design
· TDRA table design
· UL/SUL indicator (if agreed to be included)
· Antenna port indication (for type 1A field type configuration)
· HARQ Aspects
· Timing for PUCCH with HARQ-ACK
· Scheduling  Aspects
· Number of sets of cells and corresponding scheduling cell(s)
· Signaling for indication of co-scheduled cells from a set of cells
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