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Introduction
In last meeting, R18 WI on Multi-carrier enhancements was discussed from RRM perspective. The agreements and progress are captured in WF [1]. This contribution further provides on DL interruption requirements for Tx switching across 3/4 bands. 
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In Rel-16 and Rel-17, the mechanism and RAN4 requirements were specified for UE Tx switching between two bands. In Rel-18, Tx switching among 3 bands or 4 bands are to be supported. RF session agreed that the UL switching period across 3 or 4 bands in single TAG is the same as R16/R17 [2].
	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.

On the UE complexity:
RAN4 has not identified any technical difficulty for UE to prevent realizing Tx switching across 3 or 4 bands.
RAN4 would like to recommend the UE memory sharing issue to be further discussed in RAN1 if necessary. 




It is agreed in last meeting [1] that DL interruption length and starting point with single TAG are the same as that of R-17 TX switching between 2 bands. In other words, the discussion on DL interruption requirements for TX switching across 3/4 band with single TAG are completed. 
	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.
<Agreement>: Issue 1-3: Starting point of the DL interruption 
For R18 Tx switching across 3/4 bands with both single TAG and 2 TAGs, reuse the Rel-16/17 agreement on the starting symbol of DL interruption




Regarding multiple TAG, in last RF session it is further agreed that UL switching time with 2 TAG is the same for single TAG [3].
	Issue 2-1-1: UL switching time
WF UL switching time (Oct 12 GTW agreement):
the UL switching time is the same for single TAG and dual-TAG cases



Then the open issue of DL interruption length with 2 TAGs case is the length of MTRD. We think it is reasonable to consider non-collocated scenario for 2 TAGs. As we know UL TX switching across 3/4 band is typically applicable for urban scenario where the inter-site distance is not larger than 1km. Considering 3us TAE for inter-band CA and inter-site distance (about 900m), the receive time difference at UE is about 6us. To accommodate the non-collocated inter-band scenario for 2 TAGs, the RTD used to derive DL interruption length is 6us.
	Issue 1-2: DL interruption length
< 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




Proposal 1: Regarding the non-collocated inter-band scenario for Tx switching across 3/4 bands with 2 TAGs, the RTD used to derive DL interruption length is 6us.
Following the below formula of deriving DL interruption in R-16, the DL interrupted OFDM symbols for Tx switching across 3/4 bands with 2 TAGs is shown in Table 1. 
Tinterrupt = ceil((switching period+2*TA adjustment uncertainty+2*MRTD-CP length)/symbol duration)+1

Table 1. DL interruption length in the unit of OFDM symbols (X) for switching across 3/4 uplink carriers with 2 TAGs
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	NR Slot length (ms)
	Uplink Tx switching period 

	
	
	35us
	140us
	210us

	0
	1
	2
	3
	4

	1
	0.5
	3
	6
	8

	2
	0.25
	4
	10
	14

	


It is observed that only the value which is marked in red is different with R16/R17 interruption, other values are the same. Therefore to simplify the requirements, the legacy DL interruption length is recommended to be reused for switching across 3/4 uplink carriers with 2 TAGs.
Proposal 2: For Rel-18 Tx switching across 3/4 bands with 2 TAGs, reuse Rel-16/Rel-17 values for length of DL interruption. 
Conclusions
This contribution provides the analysis on DL interruption for Multi-carrier enhancements. The following proposals are provided:
Proposal 1: Regarding the non-collocated inter-band scenario for Tx switching across 3/4 bands with 2 TAGs, the RTD used to derive DL interruption length is 6us.
Proposal 2: For Rel-18 Tx switching across 3/4 bands with 2 TAGs, reuse Rel-16/Rel-17 values for length of DL interruption. 
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