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Introduction
In last meeting, R18 WI on Multi-carrier enhancements continue to be discussed. The progress is pretty good and agreements are captured in WF [1]. This contribution further provides analysis on some remaining issues on DL interruption requirements for Tx switching across 3/4 bands. 
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It is agreed in RAN4#105 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. 
	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 TX switching across 3/4 band with 2 TAGs, the current status are,
- The UL switching period is the same as single TAG (35us, 140us, 210us);
- The starting point of DL interruption is agreed to reuse that of R17 requirements;
- It is also agreed to use RTD=6us side condition for non-collocated inter-band case to derive DL interruption length for 2TAGs case.
The remaining issue is whether requirements for RTD > 6us is needed. In our understanding, 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. In other words, 6us RTD is able to accommodate typical non-collocated inter-band scenario for 2 TAGs scenarios. In last meeting, to converge the diverse views, a trade-off approach is that RTD =6us will be captured in the table for DL interruption length for 2TAGs as an assumption to derive the values. 
	<Agreement>: Issue 1-1: RTD for non-collocated inter-band scenario for Tx switching with 2 TAGs
Agreements on GTW:
· Use RTD=6us side condition for non-collocated inter-band case to derive DL interruption length for 2TAGs case.
· FFS if requirements for RTD > 6us is needed
· Note: RTD value will be captured in the specification as an informational note in the table for DL interruption length for 2TAGs as an assumption to derive the values.




Proposal 1: Regarding the non-collocated inter-band scenario for Tx switching across 3/4 bands with 2 TAGs, DL interruption requirements are defined assuming RTD<=6us. 
Following the below formula of deriving DL interruption, 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

	<Agreement>: Issue 1-2: The principle of deriving DL interruption length for 2TAGs
As R16/R17 the interruption length in symbols due to UL TX switching is define as, 
Ceil((switching period+2*TA adjustment uncertainty+2*RTD-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
	4
	5

	1
	0.5
	3
	6
	8

	2
	0.25
	4
	10
	14

	



It is observed that only the values which are marked in red is different with R16/R17 interruption, other values are the same. The difference between the legacy value and the new value is pretty small (only 1 OFDM symbol). We are open whether to use the legacy DL interruption length or use a new table for switching across 3/4 uplink carriers with 2 TAGs.
Proposal 2: For Rel-18 Tx switching across 3/4 bands, the values of DL interruption length difference between single TAG and 2TAGs are quite small. 
Regarding the DL interruption length, one special case needs further consideration: If one downlink carrier is indicated to be interrupted by two band pairs for dynamic switching simultaneously, the DL interruption length and location on the victim carrier. Herein taking Tx switching among 3 bands as an example, 
· Band X switches to Band Z, the UL Tx switching period of the band pair(X, Z) is T1. The DL interruption are indicated on band X and band Y.
· Band Y switches to Band Z, the UL Tx switching period of the band pair(Y, Z) is T2. The DL interruption are indicated on band X and band Y.
Then the DL interruption length on band X and Band Y is supposed to be determined by Max {T1, T2}. Same situation is for Tx switching among 4 bands
Proposal 3: If one downlink carrier is indicated to be interrupted by two band pairs for dynamic switching simultaneously, the DL interruption length and location on the victim carrier is determined by the maximum of uplink switching periods of the two band pairs.
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, DL interruption requirements are defined assuming RTD<=6us. 
Proposal 2: For Rel-18 Tx switching across 3/4 bands, the values of DL interruption length difference between single TAG and 2TAGs are quite small.
Proposal 3: If one downlink carrier is indicated to be interrupted by two band pairs for dynamic switching simultaneously, the DL interruption length and location on the victim carrier is determined by the maximum of uplink switching periods of the two band pairs.
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