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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN #97 meeting, revised WID for multi-carrier enhancements [1] was approved. RAN4 is tasked to study and define switching time, RF aspect and RRM requirements for UL Tx switching schemes across up to 3 and 4 bands.
	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: 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


In this contribution, we provide our initial views on RRM requirements for UL Tx switching schemes across up to 3 or 4 bands.


2. Discussion
In Rel-16 and Rel-17, DL interruption requirements for uplink Tx switching were specified for different scenarios.
· DL Interruptions at UE switching between two uplink carriers
· DL Interruptions at UE switching between two uplink carriers with two transmit antenna connectors
· DL Interruptions at UE switching between one uplink band with one transmit antenna connector and one uplink band with two transmit antenna connectors
· DL Interruptions at UE switching between two uplink bands with two transmit antenna connectors
The DL interruption requirements are mainly specified with DL interruption length, starting point of DL interruption and applicability of interruptions which is determined by UE capability.
In Rel-18, the use cases are extended from 2 bands to up to 3 or 4 bands. From RRM requirements perspective, similar DL interruption requirements should be specified.
Observation 1. DL interruption requirements similar as for Rel-16/17 uplink Tx switching are specified for Rel-18 up to 3 or 4 bands uplink Tx switching.

The DL interruption length is depending on switching period for Tx switching. In Rel-16 and Rel-17, the switching period is the same. So, the DL interruption length is also the same as specified in TS38.133. In Rel-18, the switching period for UL Tx switching across 3 or 4 bands in single TAG scenario was discussed in RF session. Following conclusions were made and captured in the reply LS to RAN1 [2]. 
	On the length of switching period:
· For UL switching period with Tx switching across 3 or 4 bands, RAN4 agreed to reuse the same set of values as in Rel-16/17, i.e., {35 us, 140 us, 210 us} for UL CA and SUL.
· The length of switching period is applied per band pair for each band combination. 
· For each band pair, the switching period can be the same or different for 1Tx-2Tx switching and 2Tx-2Tx switching based on UE reporting, which is similar as in Rel-17.
· Note: For UE reporting different periods for 1Tx-2Tx switching and 2Tx-2Tx switching for a band pair, similar to Rel-17, it is RAN4 understanding that the 2Tx-2Tx switching period is applied when 2Tx-2Tx switching mode is configured.
· For the same band pair, RAN4 has not concluded on whether the same or a different value can be reported for the specific band pair supporting Tx switching across 3 or 4 bands in Rel-18 compared to Tx switching across 2 bands specified in Rel-16/17.



It was agreed that UL switching period with Tx switching across 3 or 4 bands is to reuse the same set of values as in Rel-16/17, i.e., {35 us, 140 us, 210 us} for UL CA and SUL. Therefore, Rel-16/17 DL interruption length can also be reused in Rel-18 uplink Tx switching across up to 3 or 4 bands with single TAG.
Proposal 1: For UL Tx switching across up to 3 or 4 bands with single TAG, DL interruption length is to reuse Rel-16/17 DL interruption length.

Regarding the starting point of DL interruption in Rel-16/17, it is defined that the DL interruption starts from the first OFDM symbol which fully or partially overlaps with the UL switching period. For uplink Tx switching across up to 3 or 4 bands, the DL interruption should also be allowed to start from the beginning of switching period. Therefore, Rel-16/17 legacy requirements can also be reused. 
Proposal 2: For UL Tx switching across up to 3 or 4 bands with single TAG, DL interruption starting point is to reuse Rel-16/17 requirements, i.e., the DL interruption starts from the first OFDM symbol which fully or partially overlaps with the UL switching period.

3. Summary
[bookmark: _Hlk23953093]In this contribution, we provided our initial views on RRM requirements for UL Tx switching schemes across up to 3 or 4 bands. Following observations and proposals are present.
Observation 1. DL interruption requirements similar as for Rel-16/17 uplink Tx switching are specified for Rel-18 up to 3 or 4 bands uplink Tx switching.
Proposal 1: For UL Tx switching across up to 3 or 4 bands with single TAG, DL interruption length is to reuse Rel-16/17 DL interruption length.
Proposal 2: For UL Tx switching across up to 3 or 4 bands with single TAG, DL interruption starting point is to reuse Rel-16/17 requirements, i.e., the DL interruption starts from the first OFDM symbol which fully or partially overlaps with the UL switching period.
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