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Introduction
The Rel18 WI Multi-carrier enhancements for NR are under discussion in RAN1 and RF session. According to the TU allocation, the RRM requirements for multi-carrier enhancements start to be discussed on RAN4#104-bis-e. In this paper, we are discussing the potential RRM impacts from multi-carrier enhancements.  
Discussion
UL Tx switching has been discussed in Rel16 and Rel17, where the DL interruptions at switching between two uplink carriers are defined in TS 38.133 in RAN4. In brief, the interruption depends on the switching period and UE capability indication on whether a particular band in a band combination is impacted. 
In Rel18, UL Tx switching is further enhanced across up to 3 or 4 bands. Despite of a higher number of UL bands, we understood that according to the August RAN1#110 working assumption, the UE will dynamically select carriers and UL Tx switching is still performed between 2 selected UL bands for 2Tx UE, where a Tx chain is first mapped to (may be transmitting) on one band, and after a switch is mapped to another band. That is, the UL Tx switching behaviour between 2 UL bands selected from 3 or 4 bands is the same as UL Tx switching between 2 UL bands in Rel16/17.
Observation 1:  The UL Tx switching behaviour between 2 UL bands (source-band before the switch and target band after the switch) selected from 3 or 4 bands is the same as the UL Tx switching in Rel16/17.
At RAN4#104, an LS [1] is sent in response to the RAN1 questions on switching period as below:
Agreement:
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.
As RAN4 agreed to reuse the same set of UL switching period values as in Rel16/17, the interruption length which is derived based on the switching period would be the same as in Rel16/17. Therefore, for each selected band pair, the interruption length for UL Tx switching across 3 or 4 bands is the same as those for UL Tx switching across 2 bands. 
Proposal 1: For each band pair selected from the 3 or 4 bands, the interruption length for UL Tx switching across 3 or 4 bands is the same as those for UL Tx switching across 2 bands in Rel16/17.
Another aspect relevant to interruption requirement is the victim or interrupted cells where the DL interruption is allowed at UL Tx switching between two UL carriers. In Rel16/17, this was discussed in RAN1 and RAN4 interruption requirements was defined accordingly. We propose following the same procedure and wait for RAN1 conclusion before defining the interrupted carriers in RAN4. 
Proposal 2: Wait for RAN1 conclusion on the interrupted carriers at UL Tx switching across 3 or 4 bands.  
Conclusion
This contribution discusses the RRM requirements for UL Tx switching across 3 or 4 bands. The observations and proposals are summarized as below:  
Observation 1:  The UL Tx switching behaviour between 2 UL bands (source-band before the switch and target band after the switch) selected from 3 or 4 bands is the same as the UL Tx switching in Rel16/17.
Proposal 1: For each band pair selected from the 3 or 4 bands, the interruption length for UL Tx switching across 3 or 4 bands is the same as those for UL Tx switching across 2 bands in Rel16/17.
Proposal 2: Wait for RAN1 conclusion on the interrupted carriers at UL Tx switching across 3 or 4 bands.  
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