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Introduction
RAN2 send the LS [1] to RAN1 to ask the feasibility to define the UL TMD pattern to support the DAPS handover in LTE.

	To: 3GPP RAN1 
ACTION: 
1. RAN2 respectfully requests feedback from RAN1 on the feasibility and need to specify uplink TDM pattern for DAPS based LTE handover.
2. If found feasible and needed by RAN1, RAN2 respectfully requests RAN1 to specify uplink TDM pattern for DAPS based LTE handover.



In this contribution, we provide our considerations on the questions from RAN2 LS.
UL TMD pattern for DAPS handover
DAPS based handover is supported to reduce the handover interruption time, which would require UE is keeping connection with both source and target cell, the HARQ-ACK and CSI feedback for the source cell need to transmit via the PUCCH or PUSCH, if simultaneous UL PUSCH transmission is not supported, the source eNB DL performance would be impacted even the UE is still connected to the source eNB. In addition, based on RAN4 input, in some scenarios, the simultaneous UL transmission is not feasible, but it could be feasible if the physical resource between source and target cell is TDMed. In this case, the DPAS handover can be supported via TMD pattern based transmission. From UE side, the UL transmission is scheduled based, depending on the received UL grant to determine the PUSCH transmission. Thus, the UL transmission pattern coordinated between source cell and target cell can be transparent to UE
Observation: The source cell and target cell can coordinate the UL TDM pattern, the pattern is transparent to UE.
Except the scheduled based PUSCH transmission, UE could be configured with periodic UL transmission as well, such as periodic SRS transmission or periodic CSI report. To avoid the simultaneous UL transmission from both target cell and source, this information needs to exchange between the two cells. Otherwise, if there is UL transmission collision, the priority rule needs to be defined. To make sure the handover successfully, the source cell UL transmission should be dropped.
Proposal 1: If there is UL transmission collision between source cell and target cell, the UL transmission to source cell is dropped.
Another UL channel related to TDM pattern is PUCCH. Unlike the NR, the LTE PUCCH transmission is less the flexibility and the PDSCH to PUCCH timing is fixed, such as the 4ms for LTE FDD; for TDD, the timing is defined in downlink association set table. If the UL TDM pattern is supported, the DL-reference UL/DL configuration can be configured to UE to reduce the impact to the DL performance. Thus, the UL transmission in the source cell is according to the UL subframes designated in the DL-reference UL/DL configuration. The left subframes are available for target cell scheduling
Proposal 2: The DL-reference UL/DL configuration is applied to define the UL TDM pattern.

Summary
This contribution discusses the feasibility of UL pattern to support LTE DAPS handover which was raised in the LS (R1-1911802) from RAN2. Based on the discussion, we have the following observation and proposals:

Observation: The source cell and target cell can coordinate the UL TDM pattern, the pattern is transparent to UE.
Proposal 1: If there is UL transmission collision between source cell and target cell, the UL transmission to source cell is dropped.
Proposal 2: The DL-reference UL/DL configuration is applied to define the UL TDM pattern.
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