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Introduction
The Rel18 WI Multi-carrier enhancements for NR was discussed during RRM sessions on RAN4#104-bis-e. The WF was decided during the meeting [1]. In this paper, we are discussing the various issues for which the WF was decided.  
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. 
During RAN4#104-bis-e, there were agreements on certain issues but some of the issues were not either decided or needed further study or clarification. In this paper, we will focus on those issues which need further clarification.

Issue 1-2: DL interruption length
<Agreement>:
For Rel-18 Tx switching across 3/4 bands with single TAG, reuse Rel-16/Rel-17 values for length of DL interruption.< Way forward >:
For Rel-18 Tx switching across 3/4 bands with 2 TAGs,
· Option 1: reuse Rel-16/Rel-17 values for length of DL interruption.
· Option 2: interruption on other serving cells when UL Tx switching occurs across multiple bands shall be defined as:
Tinterrupt = ceil((switching period+2*TA adjustment uncertainty+2*MRTD-CP length)/symbol duration)+1
Where 
· Switching period is being discussed in RF session and the outcome can be reused in interruption design. 
· TA adjustment uncertainty remains same as legacy.
· MRTD=3us which is used to derive R16/R17 DL interruption length is not valid for non-collocated case, further discuss the concrete value of MTRD

There was an agreement to use rel16/17 values for DL interruption length in case of 1 TAG. However, 2 TAGs case needed further discussions.
Since TA adjustment uncertainty remains same as legacy and as per agreement from RF session in RAN4#104-bis-e, the UL switching time is the same for single TAG and dual-TAG cases. The only remaining variable in option 2 is MRTD.
In Legacy rel16/17, for MRTD calculation, collocated deployment is assumed for intra-band case (See 7.6.4 in 38.133) which leads to 3us MRTD. For inter-band, there is no such assumption hence 33us MRTD needs to be supported. And since in rel16/17, inter-band case has been considered for the calculation of DL-interruption with assumption of collocated scenario, there MRTD of 3us MRTD for Tx switching was considered. When UL Tx switching is extended across 3/4 band in R18, the inter-band scenario remains the same. We don’t see any reason to change the assumption of 3us MRTD or the impact on DL interruption time for ¾ bands case for 2 TAGs scenario (except if we want to consider non collocated scenario for inter-band case for UL Tx switching in release 18). Therefore, we prefer Option 1.  
Observation 1: Since in rel16/17, inter-band case has been considered for the calculation of DL-interruption with assumption of 3us MRTD for Tx switching.
Proposal 1: Option 1: reuse Rel-16/Rel-17 values for length of DL interruption for UL switching across 3/4 bands with 2 TAGs .


< Way forward > Issue 1-6: Applicable scenario of DL interruption requirements
Candidate options:
· Option 1: reuse Rel-16/Rel-17 values for length of DL interruption. Define DL interruption requirements for Rel-18 Tx switching across 3 or 4 bands applicable to all scenarios including:
· Inter-band UL-CA without SUL band
· Inter-band UL CA for {SUL band + corresponding NUL band} + 1 or 2 other NUL band(s)
· Intra-band two contiguous aggregated carriers within one non-SUL band out of 3 or 4 bands
· {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band}:

We are fine with the first 3 bullets in Option 1 of Issue 1-6: Applicable scenario of DL interruption requirements.
For the last bullet (SUL combo), as per our understanding, the last bullet scenario (SUL combo) was not concluded in RAN#96 meeting (as cited below) and no progress in RAN#97. Probably we should avoid the discussion in RAN4.
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Proposal 2: We agree with Option1 but we want to remove the last bullet (i.e. {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band}


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: Since in rel16/17, inter-band case has been considered for the calculation of DL-interruption with assumption of 3us MRTD for Tx switching.
Proposal 1: Option 1: reuse Rel-16/Rel-17 values for length of DL interruption for UL switching across 3/4 bands with 2 TAGs .
Proposal 2: We agree with Option1 but we want to remove the last bullet (i.e. {SUL band + corresponding NUL band} + {SUL band + corresponding NUL band}
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@ Rel-18 Multi-carrier enhancements for NR
« The following proposal in RP-221880 was agreed

'RAN provides following guidance (o RAN2/4,
+ IfRel-18 UL Tx switching is supported,
@ RAN1/2/4 shall werk focus on defining necessary mechanisms and requirements for UL Tx switching across 3 or 4 different bands st
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> Inter-band UL-CA Option 1 (i, switched UL) and Option 2 (i, dual UL) without SUL band
> Inter-band UL CA Option 1 (.. 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 RANA 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
@ Ot Further check additional scenarios as below-cas be-diseussed in RANA2104e and RAN#9Te, 0.2,
> {SUL band = corresponding NUL band) + {SUL band + corresponding NUL band]
> Simltaneous transmission across 2 bands in {SUL band + corresponding NUL bandj} + 1 or 2 other NUL band{(s) excluding
simultaneovs transmission between SUL and comresponding NUL)
@ Mechanisms requirements should not introduce restictions on what were already supported in current specifications for UL Tx
switching
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