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1. Introduction
The RRM WF on R18 multi-carrier enhancement was approved in [1]. This contribution discusses the open issues on DL interruption for Tx switching across 3/4 bands with 2 TAGs.
2. Discussion
RTD for non-collocated inter-band scenario for Tx switching with 2 TAGs
The follow agreement was reached in the last meeting:
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.
The open issue is whether or not the additional RRM requirements for RTD > 6us is needed. Our preference is to only consider RTD of up to 6 us, due to the following reasons:
1) The 6 us RTD is consist of 3 us TAE and 3 us propagation delay difference, which already covers the typical scenarios in real deployment:
· For the 3 us TAE, it is the minimal requirement for the BS, and the actual value can be much lower in practical systems.
· For the 3 us propagation delay difference, it is derived based on the 900 m ISD scenario with an extreme situation that UE distances to the two inter-band BSs are 0 m and 900 m respectively. To our knowledge, 900m ISD is already is big value considering the practical scenario with two uplink bands deployed, i.e., high uplink capacity is required.
2) If larger value of RTD is considered, the DL interruption length will become larger as well. In other words, the larger RTD is not handled by more advanced UE implementation, but just requires the network to avoid scheduling over larger length of DL interruption.
3) The dynamic uplink Tx switching and the corresponding DL interruption can happen very frequently, for example, 4 times in a 5 ms periodicity based on the TDD pattern of DDDSU+DDSUU in our network. Thus, larger DL interruption will bring further DL performance degradation.
Proposal 1: Not define the RRM requirements for RTD > 6us due to the following reasons:
1) The 6 us RTD can already cover the typical scenarios in real deployments where two uplink bands are needed.
2) The RTD of larger than 6 us is not handled by more advanced UE implementation, but just requires the network to avoid scheduling over larger length of DL interruption.
3) The DL interruption can happen very frequently, and larger DL interruption will bring further DL performance degradation.

DL interruption length for 2TAGs
The follow agreement was reached in the last meeting:
Agreements on GTW:
· Use the following DL interruption length (in symbols) for R18 Tx switching across 3/4 bands with 2 TAGs for RTD = 6us
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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
	[7 or 8]

	2
	0.25
	4
	10
	14



Based on the above table, the open issue is on the DL interruption length for 30 kHz SCS and 210 us Tx switching period. From the below formula for deriving the DL interruption length, it is seen that very sufficient margin has been considered, for example, one more symbol is added after the ceiling operation.
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
So, for 30 kHz SCS and 210 us uplink switching period scenario, with only 6 us RTD considered, we don’t think one additional symbol is needed w.r.t. to the Rel-16/Rel-17 values for length of DL interruption, and we suggest to reuse the number of 7 symbols.
Observation 1: Very sufficient margin has been considered for deriving the DL interruption length in Rel-16/17.
Proposal 2: For Rel-18 Tx switching across 3/4 bands with 2 TAGs and 6 us RTD, reuse Rel-16/Rel-17 values for length of DL interruption, i.e., the DL interruption length is 7 symbols for 30 kHz SCS and 210 us Tx switching period.
3. [bookmark: _GoBack]Conclusion
In this contribution, we had the following observation and proposals on DL interruption for Tx switching across 3/4 bands with 2-TAG case:
Proposal 1: Not define the RRM requirements for RTD > 6us due to the following reasons:
1) The 6 us RTD can already cover the typical scenarios in real deployments where two uplink bands are needed.
2) The RTD of larger than 6 us is not handled by more advanced UE implementation, but just requires the network to avoid scheduling over larger length of DL interruption.
Observation 1: Very sufficient margin has been considered for deriving the DL interruption length in Rel-16/17.
Proposal 2: For Rel-18 Tx switching across 3/4 bands with 2 TAGs and 6 us RTD, reuse Rel-16/Rel-17 values for length of DL interruption, i.e., the DL interruption length is 7 symbols for 30 kHz SCS and 210 us Tx switching period.
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