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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN #106 meeting, there were discussions on RRM requirements, including DL interruption for UL Tx switching schemes across up to 3 and 4 bands and UL outage time for TX switching with 2 TAGs. Following agreements were reached and captured in the WF [1].
	Background: In RAN4#104b-e meeting it is agreed that DL interruption length and starting point with single TAG are the same as that of R-17 TX switching between 2 bands[R4-2217258]. The open issue of DL interruption requirements with 2 TAGs would be discussed in the following. 
<Agreement>: Issue 1-1: whether to define requirements for RTD>9us in non-collocated inter-band scenario for Tx switching with 2 TAGs
For information: R4-2300818 from CMCC provided the maximum RTD that can be supported by the DL interruption lengths (which is derived from RTD=6us). It is observed that the supported RTD values can be more than 9us.
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	NR Slot length (ms)
	Uplink Tx switching period

	
	
	35us
	140us
	210us

	0
	1
	2 (20us RTD)
	3 (33us RTD)
	4 (33us RTD)

	1
	0.5
	3 (19us RTD)
	6 (21us RTD)
	8 (22us RTD)

	2
	0.25
	4 (9us RTD)
	10 (11us RTD)
	14 (11us RTD)



Define the interruption requirements for RTD =< 9 us. Do not define RRM requirements for RTD > 9 us.

<Agreement>: Issue 1-2: DL interruption requirements for Tx switching with 2 TAGs
Background: The principle of deriving DL interruption length for 2TAGs was agreed in R4-2220417.
	<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



DL interruptions for R18 Tx switching across 3/4 bands with 2 TAGs are as below,
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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

	Note: RTD=9us is assumed to derive the DL interruption length.





In this contribution, we further provide our views on remaining open issues captured in [1] on DL interruption requirements for UL Tx switching schemes across up to 3 or 4 bands.
2. Discussion
One open issue is regarding DL interruption when dynamic switching with two band pairs happens.
	<Way Forward>: Issue 1-3: Consideration on the scenario that one downlink carrier is indicated to be interrupted by two band pairs for dynamic switching simultaneously 
· Proposals 
· Option 1(Huawei): 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.
· Option 2 (QC): 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 union of uplink switching periods of the two band pairs


In our understanding, this case should be for simultaneous switching of two band pairs. It means the starting point of the two band pairs switching are the same. If so, then it needs to study what interruption length should be assumed for the case. 
If the starting point of the two band pairs are the same, then the interruption length can be the same for both option 1 and option 2.
Proposal 1: For the scenario that one downlink carrier is indicated to be interrupted by two band pairs, when the dynamic switching happens simultaneously (the starting point of the switching are the same), the interruption length on the victim carrier is determined by the maximum of uplink switching periods of the two band pairs.

There was also discussion on whether additional signalling is needed for Tx switching for 2TAGs.
	<Way Forward>: Issue 1-4: Additional signalling for Tx switching with 2 TAGs
· Proposals 
· Option 1(Nokia): UE shall inform network the RTD value or at least if the RTD side condition is fulfilled.


In the last meeting, it was agreed to define the interruption requirements for RTD =< 9 us and do not define RRM requirements for RTD > 9 us. The requirements with 9us RTD can work for deployment with ISD no larger than 1.8km. Based on discussions in the previous meetings, it seems typical deployment for using this feature could be ISD < 0.9km. The requirements for RTD < 9us should be enough already for practical network deployment. Therefore, there is no need for NW to know the RTD observed by the UE. NW can still schedule the UE properly based on implementation by taking other factors into account, e.g., ISD of practical deployment. NW is not supposed to schedule the UE in the NW with ISD > 1.8km.
Proposal 2: It is not necessary for UE to inform network the RTD value or if the RTD side condition is fulfilled.
There was also discussion on RRM impact of minimum separation time between two consecutive UL Tx switching.
	<Way Forward>: Issue 1-5: Minimum Separation Time between two consecutive UL Tx Switching
	RAN1#111:
· (working assumption) If two uplink switching are triggered and result in UL transmissions on more than 2 bands within any two consecutive reference slots, then the time duration between the end of all transmission(s) prior to the first uplink switching and the start of all transmission(s) after the second uplink switching within the two reference slots is expected to be not less than a minimum separation time 
· The minimum separation time is a sum of X us and the switching gap required for the second uplink switching.
· X us is subject to UE capability with a value set of {0us, 500us}


· Proposals 
· Option 1(Nokia): 
· The UE shall not perform UL Tx switching if it has performed an UL Tx switching within MinSeparationTime.
· The UE shall not perform UL Tx switching if it has performed an UL Tx switching within MinSeparationTimeforMultiTAGs in multi-TAGs scenario.
Encourage companies to check and identify whether there are impacts on RAN4 RRM.



The UE behavior is already clear based on the RAN1 agreement that the minimum separation time is switching period required for the second uplink switching plus X us which can be {0us, 500us} subject to UE capability. It means UE can only be scheduled after the minimum separation time. There is no RRM requirements impact in our view.
Proposal 3: There is no RRM requirements impact regarding minimum separation time between two consecutive UL Tx switching.

3. Summary
[bookmark: _Hlk23953093]In this contribution, we provided our views on remaining open issues on DL interruption requirements for UL Tx switching schemes across up to 3 or 4 bands for 2-TAG case. Following observations and proposals are present.
Proposal 1: For the scenario that one downlink carrier is indicated to be interrupted by two band pairs, when the dynamic switching happens simultaneously (the starting point of the switching are the same), the interruption length on the victim carrier is determined by the maximum of uplink switching periods of the two band pairs.
Proposal 2: It is not necessary for UE to inform network the RTD value or if the RTD side condition is fulfilled.
Proposal 3: There is no RRM requirements impact regarding minimum separation time between two consecutive UL Tx switching.
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