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1. Background
The Rel-18 WI on Multi-carrier enhancements has 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)
[…]
· Switching time and other RF aspects, and RRM requirements for above UL Tx switching schemes across up to 3 or 4 bands (RAN4)
[…]



In this contribution, we provide our views on the objectives of Rel-18 multi-carrier enhancements.

2. Discussion on multi-cell PUSCH/PDSCH scheduling with a single DCI
This objective requires RAN1 to work on (1) DCI format design, (2) relevant UE behavior for PDCCH monitoring, and so on. In 2022 Q3, RAN1 made significant progresses at the RAN1 #110bis-e and RAN1#111 meetings. In particular, high-level framework of DCI formats for multi-cell scheduling was established. However, some remaining details, e.g., interpretation of each DCI field and relevant RRC parameters, are still open. Additional RAN1 discussion is necessary to make it complete. For this, we do not think RAN plenary discussion is necessary for further scope reduction. Without any change of the objective, RAN1 can focus on essential remaining aspects of multi-cell scheduling with a single DCI with a minimum workload. 




Observation 1:
· For multi-cell PUSCH/PDSCH scheduling with a single DCI, additional RAN1 discussion is necessary to make it complete.
· RAN plenary discussion on scope reduction is not necessary. RAN1 can focus on essential remaining aspects with a minimum workload.


One issue that RAN1 has noted as an FFS at the RAN1#98 meeting [1] is UL/SUL indicator in a DCI format 0_X for multi-cell PUSCH scheduling. Considering the use-case of SUL and the RAN guidance agreed at the RAN#96 meeting (see Section 3), the field shall be 1 bit which is for one serving cell within the set of co-scheduled cells. 

Proposal 1:
· UL/SUL indicator in a DCI format 0_X for multi-cell PUSCH scheduling is 1 bit (when it is present), which is for one serving cell within the set of co-scheduled cells.



3. Discussion on UL Tx switching schemes across up to 4 bands
RAN #96 provided guidance on the multiple carrier scenarios as below. This had been discussed in RAN#97 but no further guidance was provided. 

	RAN provides following guidance to RAN1/2/4.
· If Rel-18 UL Tx switching is supported, 
· RAN1/2/4 shall focus on defining necessary mechanisms and requirements for UL Tx switching across 3 or 4 different bands in Q3 2022
· Inter-band UL-CA Option 1 (i.e., switched UL) and Option 2 (i.e., dual UL) without SUL band
· Inter-band UL CA Option 1 (i.e., switched UL) for {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s)
· UL CA framework where UL CA is performed between NULs according to current RAN4 specifications should not be changed
· Note: switching across any band in this scenario is not precluded
· Intra-band two contiguous aggregated carriers within one non-SUL band out of 3 or 4 bands
· 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)
· Mechanisms/requirements should not introduce restrictions on what were already supported in current specifications for UL Tx switching



Based on this guidance, RAN1 didn’t discuss the deprioritized switching cases which are 2 SUL in one band combination and SUL + CA Option 2. Per our understanding, it’s fair to summarize the current status as the following observation.
· For UL Tx switching of inter-band CA without SUL, and Inter-band CA Option1 with SUL, RAN1 discussed and specified the technical solution. There are only minor leftover issues summarized in rapporteur’s status report.
· For UL Tx switching of inter-band CA Option 2 with SUL, 2 SUL + 2 NUL cases, RAN1 didn’t have any technical discussion yet.

We propose taking the above observation into account during UE the capability discussion in WGs.

Observation 2: 
· For UL Tx switching of inter-band CA without SUL, and Inter-band CA Option1 with SUL, RAN1 discussed and specified the technical solution. There are only minor leftover issues summarized in rapporteur’s status report.
· For UL Tx switching of inter-band CA Option 2 with SUL, 2 SUL + 2 NUL cases, RAN1 didn’t have any technical discussion yet.

Proposal 2: 
· Take the above observation into account during the UE capability discussion in WGs.



4. Summary

In this contribution, we provided our views on the objectives of Rel-18 multi-carrier enhancements. Observations and proposals are as follows.

For the 1st objective:
Observation 1:
· For multi-cell PUSCH/PDSCH scheduling with a single DCI, additional RAN1 discussion is necessary to make it complete.
· RAN plenary discussion on scope reduction is not necessary. RAN1 can focus on essential remaining aspects with a minimum workload.
Proposal 1:
· UL/SUL indicator in a DCI format 0_X for multi-cell PUSCH scheduling is 1 bit (when it is present), which is for one serving cell within the set of co-scheduled cells.




For the 2nd objective:
Observation 2: 
· For UL Tx switching of inter-band CA without SUL, and Inter-band CA Option1 with SUL, RAN1 discussed and specified the technical solution. There are only minor leftover issues summarized in rapporteur’s status report.
· For UL Tx switching of inter-band CA Option 2 with SUL, 2 SUL + 2 NUL cases, RAN1 didn’t have any technical discussion yet.
Proposal 2: 
· Take the above observation into account during the UE capability discussion in WGs.
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