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Introduction
In this contribution, we discuss the RRM requirements for DL interruption time for Tx switching across 3/4 bands and the UL outage time for Tx switching with 2 TAGs in Rel-18 multi-carrier enhancements WI. 

Discussion
According to the agreed WF and LS [1][2], 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 for UL switching period with Tx switching across 3 or 4 bands. Meanwhile, the DL interruption length was derived based on the UL switching period and additional interruption uncertainty [3], where the interruption length is :
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Since the actual RTD at UE side is unknown by network, interruption could happen in a larger time window, which consists of switching period, TA adjustment uncertainty and MRTD. The formula for the DL interruption length would essentially be the same for the non-collocated case. Additionally, due to the candidate values for the length of UL Tx switching period are the same for single TAG and 2 TAGs [4], and inter-band case is considered for the calculation of DL-interruption with assumption of 3us MRTD for Tx switching, we think the formula can be applied to 2-TAG case without any change as well as the applicable MRTD. 
Proposal 1: For Rel-18 Tx switching across 3 or 4 bands with 2 TAGs, reuse Rel-16/Rel-17 values for length of DL interruption.

Regarding whether the DL interruption is applicable to the ENDC, we suggest following the decision of RAN1. ENDC has been excluded from the RAN1#109-e meeting, so RAN4 doesn’t need to discuss this issue again.

Proposal 2: EN-DC should not be considered in RRM session. 
Since the switching is performed between two bands, the increase of band number has no impact on DL interruption requirements in different scenarios. We propose to define the requirements for both 3 and 4 bands, SUL and CA according to WID and RAN#96 meeting guidance.
	Agreements (reached in RAN#96):

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.


Proposal 3: Define DL interruption requirements for Rel-18 Tx switching across 3 or 4 bands applicable to the following 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)
In RF session’s WF [4], the following agreements were reached in the RF session and one open issue on UL outage time in 2 TAGs scenario is left to RRM.

	Factors for UL outage time discussed in RF session, to be further checked in RRM session

UL switching time (UE capability)

The difference between the TA on the two TAGs, up to MTTD

Timing and measurement error


It is understood that UL is not allowed during Tx switching, and only DL interruption is defined in RRM. Therefore, we need to further understand what "UL outage time" is in the RF session. The purpose of the RF session is to evaluate the actual affected UL OFDM symbols or to follow the definition of DL interrupt thought in R16/17. Our current understanding is that the UL outage refers to the actual impacted UL OFDM symbols in 2 TAGs scenario.
Proposal 4: The UL outage refers to the actual impacted UL OFDM symbols in 2 TAGs scenario.

As for the third factor, since MTTD is derived from MRTD, TA resolution error, UE timing advance adjustment and Te, "timing and measurement error" has been calculated in MTTD, and it should be avoided to calculate some factors twice.
Observation 1: The third factor “timing and measurement error” is already included in MTTD.
Conclusions
In this contribution, we discuss the RRM requirements for Rel-18 Tx switching and propose that:

Proposal 1: For Rel-18 Tx switching across 3 or 4 bands with 2 TAGs, reuse Rel-16/Rel-17 values for length of DL interruption.

Proposal 2: EN-DC should not be considered in RRM session. 

Proposal 3: Define DL interruption requirements for Rel-18 Tx switching across 3 or 4 bands applicable to the following 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)
Proposal 4: The UL outage refers to the actual impacted UL OFDM symbols in 2 TAGs scenario.

Observation 1: The third factor “timing and measurement error” is already included in MTTD.
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The above table considers the interruption uncertainty due to MRTD and TA adjustment accuracy, where MRTD=3us.


Interruption length in the above table is expressed by:


ceil((switching period+2*TA adjustment uncertainty+6us-CP length)/symbol duration)+1
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