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1 Introduction
This contribution discusses the progress of the Rel-18 WI for multi-carrier enhancements with the following objectives[1]. 
	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
2. 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: 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


2 Multi-cell scheduling with a single DCI
Despite all company efforts, RAN1 has spent significant portion of the allocated TUs in the previous two quarters to define the basic assumptions, framework, and scenarios for multi-cell scheduling, with limited progress on detailed specification of the feature, such as DCI design and PDCCH monitoring aspect (maybe except for some moderate progress on HARQ design). The slow progress is caused, in part, due to some company proposals that are aimed at extensions beyond the Rel-17 carrier aggregation (CA) framework, such as semi-static configuration of multiple scheduling cells for a given scheduled cell, possibly also including dynamic change of the scheduling cell – an issue which is not yet settled in RAN1. In addition, there have been preliminary discussions on introducing new PDCCH monitoring limits beyond Rel-17, which is not consistent with the overarching theme of multi-cell scheduling to enable more efficient usage of control channel resources. Basically, support for multi-cell scheduling should not change/increase the UE blind decoding budget. 
In our opinion, such extensions/enhancements are not warranted by the WID, have no clear motivation or use-case, and are not necessary to define the multi-cell scheduling feature – rather, they consume the limited TUs of this WI which can be otherwise used to complete the feature in time. Therefore, a RAN guidance can be helpful to focus the RAN1 efforts on critical issues to support the feature.  
Proposal: RAN to provide following guidance to RAN1 for their work on multi-cell scheduling with a single DCI:
· No extension/enhancement beyond Rel-17 CA framework (keep only one scheduling cell configured for each scheduled cell);
· No new PDCCH monitoring limits compared to Rel-17 (new PDCCH counting rules can be discussed for multi-cell scheduling).
3 Multi-carrier UL operation
RAN#96 has provided the following guidance [2] for the additional scenarios of multi-carrier UL operation:
	…
· Further check additional scenarios in RAN#97e, e.g.,
· {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band}
· Simultaneous transmission across 2 bands in {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s) (excluding simultaneous transmission between SUL and corresponding NUL)


As for inter-band CA with 2 configured SUL among 4 bands per UE, the motivation and use case for is not clear to us. In this 4-bands case, there are 2 cells where each cell is configured with 1 SUL for the UE. In total, there are two SUL carriers for the UE. If the UE supports already inter-band CA, it is not clear what benefit the use of a 2nd SUL carrier could provide when compared to 3 NUL carriers. RAN1 has not discussed such a 2 SUL case before. RAN4 spec doesn’t support an inter-band CA +2 SUL scenario. We see such a proposal as an extension of Rel-15 NR SUL feature and not in scope of Rel-18 multi-carrier enhancements. 
Another discussion point is whether to allow CA Option2 (dual UL) with a SUL carrier. SUL is currently not allowed to transmit with the NUL carrier simultaneously in existing specifications. If simultaneous transmission of the SUL and NUL pair was introduced in Rel-18, there would first be need to assess feasibility and impacts on RAN4 requirements. But before that, the motivation to introduce such an NUL+SUL scenario should be discussed. 
Observation: For multi-carrier UL operation, the motivation and use case of the additional scenarios identified in RAN#96 are not justified.
4 Conclusions
This contribution considered the progress of Rel-18 WI on multi-carrier enhancement and proposed the following.
Proposal: RAN to provide following guidance to RAN1 for their work on multi-cell scheduling:
· No extension/enhancement beyond Rel-17 CA framework (keep only one scheduling cell configured for each scheduled cell);
· No new PDCCH monitoring limits compared to Rel-17 (new PDCCH counting rules can be discussed for multi-cell scheduling).
Observation: For multi-carrier UL operation, the motivation and use case of the additional scenarios identified in RAN#96 are not justified.
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