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Introduction
In this contribution, we provide the discussion on some interruption issues for DAPS handover requirements.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK9][bookmark: OLE_LINK11]For DAPS handover, the UE capabilities were discussed in RAN4. It was agreed that the UE indicates whether to support simultaneous UL transmission to source and target cells. When UE indicates not to support simultaneous UL transmission to source and target cells, the uplink transmissions need to be TDM scheduled. For an inter-frequency DAPS handover, the UE needs to perform switching between source uplink carrier and target uplink carrier. If the UE has the implementation with separate PLLs for uplink and downlink and separate PA for two uplink carriers, then UE is able to conduct switching between source and target uplink carriers without any interruptions. If the UE has the implementation with shared PA or shared PLL for two uplinks, then the switching period is required for UE switching between source and target uplink carriers. Hence, we suggest to introduce a UE capability to indicate whether the switching period is required for UE to perform switching between source and target uplink carriers when UE does not support simultaneous UL transmissions for an inter-frequency DAPS handover. The UE switching period between two uplink carriers has already been discussed in RF enhancements for FR1, and three types of uplink Tx switching period were agreed in [1]. The value of uplink Tx switching period can be indicated as: 35us, 140us and 210us. Those agreements could be reused for DAPS handover.
Proposal 1: When UE does not support simultaneous UL transmission for an inter-frequency DAPS handover, it is suggested to introduce the UE capability to indicated whether the uplink Tx switching between source cell(s) and target cell(s) for inter-frequency DAPS handover is supported and what switching period is required for UE switching between source and target uplink carriers.
[bookmark: OLE_LINK5][bookmark: OLE_LINK1]Obviously, there would be interruptions due to UE uplink carrier switching. For a FDD band, UE uplink carrier switching not only will interrupts uplink transmission but also will interrupt the overlapped downlink receptions. The DAPS handover RRM requirements specify the interruptions due to target cell addition and due to source cell release. During the time period between the first PRACH transmission to target cell and the time receiving source cell release command, the UE behaviors have not been specified. According to the definition of TS38.213, the UE not supporting dual UL transmissions transmits only on target cell and drops transmissions on source cell when UE transmissions on source cell and target cell are overlapped.
[image: ]
Figure 1: Examples of UE transmissions on source and target cells
[bookmark: OLE_LINK4]Figure 1 shows UE transmissions on the target cell and the source cell overlap. When UE transmit timing difference between source and target cells is shorter than the UE switching period, additional uplink interruption is required. When UE transmit timing difference between source and target cells is longer than the UE switching period, there is no additional uplink interruption. The downlink interruptions on a FDD band is always needed. However, the interruption due to UE switching between two uplink carriers has not been specified in both RAN1 and RAN4 specs.
Proposal 2: For UE requiring uplink switching period, additional interruptions need to be allowed during DAPS handover procedure.
There would be many scenarios based on the relationship between the switching period and the uplink timing difference. We suggest to define a general UE behavior due to UE uplink carrier switching. A note could be added in current DAPS handover requirements to clarify that additional interruptions may be expected when UE requires uplink switching period for inter-frequency DAPS handover.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: OLE_LINK32]Proposal 3: It should be clarified in DAPS handover requirements that additional interruptions may be expected when UE requires to perform uplink switching for inter-frequency DAPS handover, and this interruption is for both uplink and downlink.
In the Annex, we provide the proposed UE capability as shown in the corresponding table.
Conclusions
This contribution provides the discussion on the interruption issues for inter-frequency DAPS handover. The followings are provided:
[bookmark: OLE_LINK6][bookmark: OLE_LINK10]Proposal 1: When UE does not support simultaneous UL transmission for an inter-frequency DAPS handover, it is suggested to introduce the UE capability to indicated whether the uplink Tx switching between source cell(s) and target cell(s) for inter-frequency DAPS handover is supported and what switching period is required for UE switching between source and target uplink carriers.
Proposal 2: For UE requiring uplink switching period, additional interruptions need to be allowed during DAPS handover procedure.
Proposal 3: It should be clarified in DAPS handover requirements that additional interruptions may be expected when UE requires to perform uplink switching for inter-frequency DAPS handover, and this interruption is for both uplink and downlink.
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Annex: proposed UE capability
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	5. Mobility Enhancement
	5-X
	Dynamic UL Tx switching between source cell and target cell for inter-frequency DAPS
	1. Indicate support of dynamic UL Tx switching between source cell(s) and target cell(s) for inter-frequency DAPS
2. Indicate the supported switching period for dynamic Tx switching between source cell(s) and target cell(s) for inter-frequency DAPS

	Support inter-frequency DAPS
	Yes
	N/A
	The network cannot configure DAPS and schedule the uplink transmissions for source and target cells when UE cannot support simultaneous uplink transmissions on both source and target cells
	Per BC



	No
	No
	N/A
	This capability applies when UE does not support simultaneous UL transmission for an inter-frequency DAPS handover

During the switching period the interruptions on both uplink and downlink are allowed.

The switching period is always located on CC for the source cell.
	Optional with capability signalling
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