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 Introduction
A work item on multi-carrier enhancements was approved in RAN#94-e with the following objective on UL Tx switching ‎[1]:
	1) 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
· 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


In this contribution, we discuss UL Tx switching on more than two carriers and provide views on the UE’s procedures to facilitate the implementation of such feature.
UL Tx switching in R18
In RAN1#110b-e, the following agreement was reached on the supported number of bands with 2 ports UL transmission.
	Agreement
[bookmark: _Hlk118462343]If Rel-18 UL Tx switching for 3 or 4 bands is supported, UE is allowed to support only some of band(s) for up to 2 ports UL transmission based on UE capability
· Further down-select from the following alternatives
· Alt.1: no restriction for both switched UL and dual UL and for both 3 bands and 4 bands
· Alt.2: at least one band should support up to 2 ports UL transmission for both switched UL and dual UL and for both 3 bands and 4 bands
· Alt.3: at least two bands should support up to 2 ports UL transmission for both switched UL and dual UL and for both 3 bands and 4 bands
· Details on the UE capability such as whether existing per-FS UL-MIMO capability can be reused or not are further discussed
· Details on the gNB configuration/indication such as whether/how to additionally indicate 2 ports UL transmission mode for a band/cell are further discussed
· Existing MIMO mechanism for MIMO mode indication should be reused
· Note: UE is also allowed to support all bands for up to 2 ports UL transmission, and the design of Rel-18 UL Tx switching for 3 or 4 bands does not impose any restriction



We don’t see a need for adding minimum requirements on the number of bands with 2 ports UL transmission. This is not the focus of R18 WI.
Proposal 1: For UL Tx switching among 3/4 bands, adopt Alt-1 for the number of bands with 2 ports UL transmission; “Alt.1: no restriction for both switched UL and dual UL and for both 3 bands and 4 bands”.

In RAN1#110b-e, the following Working Assumption was reached on the minimum separation time between two UL Tx switching.
	Working assumption
Study the following alternatives for the minimum separation time between two UL Tx switchings for Rel-18 UL Tx switching schemes across up to 3 or 4 bands, and decide in RAN1#111 whether/which of the following alternatives is needed
· Alt.1: define 14 symbols based on a SCS (FFS on SCS) as minimum separation time between two UL Tx switchings
· Alt.2: define that no more than one uplink Tx switching within a reference slot based on a SCS (FFS on SCS)
· Alt.3: define X slots as minimum separation time between two UL Tx switchings where 3 bands are involved in total, and define Y slots as minimum separation time between two UL Tx switchings where 4 bands are involved in total, where X and/or Y is no less than 1 (FFS on X,Y, FFS reference SCS for the slots in case of multiple SCSs across carriers or expressed in unit of micro second)
· Alt.4: report the minimum separation time for different switching cases
· Other alternative is not precluded
· FFS: Applicable cases for the restriction
· Note: Companies are encouraged to provide detailed numbers of minimum separation time



In our view, there is no need to define minimum separation time between two UL Tx switchings for Rel-18 UL Tx switching. It adds specs impact and scheduling restriction without advantage for UE complexity.
Proposal 2: RAN1 should not define minimum separation time between two UL Tx switchings for Rel-18 UL Tx switching.
Conclusion
In this contribution, we discussed UL Tx switching for R18 and we have the following proposals:
Proposal 1: For UL Tx switching among 3/4 bands, adopt Alt-1 for the number of bands with 2 ports UL transmission; “Alt.1: no restriction for both switched UL and dual UL and for both 3 bands and 4 bands”.

Proposal 2: RAN1 should not define minimum separation time between two UL Tx switchings for Rel-18 UL Tx switching.
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