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1	Introduction
The following has been decided in RAN2 #107 with respect to mobility interruption reduction during handover [1]:
Agreements
1	PDCP packet duplication does not need to be supported in combination with the HO interruption solution (but doesn't preclude that it might be possible to support it and it may be beneficial in some cases)

2	Simultaneous UL PUSCH transmission does not need to be supported for the HO interruption solution. 
	
3	There is a point in time where the UL PUSCH switches from source to target.

As stated in the agreements, there is a point in time where PUSCH transmission is switched from source to the target cell. Yet, it is still open whether the UE can continue (after switching PUSCH) with PUCCH transmission with respect to source cell.
In this contribution, we discuss first the time instant for switching PUSCH transmission from source to target cell in split bearer solution described in [2] and its impact on UL mobility interruption. Then, we analyse the consequences on RLC ARQ operation of the source cell, and whether the UE needs to continue with PUCCH transmission.
2	Discussion
2.1 PUSCH Switch from Source to Target Cell in Split-Bearer Solution
In Dual Active Protocol Stack (DAPS) solution discussed for LTE (non-split bearer), the UE needs to switch PUSCH from source to target cell after the reception of the first UL grant in RACH Response (RAR). The UL grant is used by the UE to send RRC Reconfiguration Complete message to the target cell which is ciphered by the keys of the target cell. Similarly, in split bearer solution the UE can switch PUSCH transmission once it sends RRC Reconfiguration Complete message to the target as a response for receiving the network configuration to perform the role swap between source and target cells.
Proposal 1: In split-bearer solution, UE switches PUSCH transmission to target cell after receiving the RRC Reconfiguration message from the source cell to perform the role swap.
The consequence of proposal 1 is that there will be some non-zero ms interruption time in UL which lasts from the reception of the RRC Reconfiguration until the target cell receives RRC Reconfiguration Complete from the UE.
Observation 1: Switching PUSCH from source to target cell leads to some mobility interruption time in UL.
2.2 Impacts of Switching PUSCH on RLC ARQ 
Having switched PUSCH transmission to target cell, UE would not be able to send RLC STATUS PDU (Control PDU) to the source cell. RLC STATUS PDU	 is relevant for RLC Acknowledged Mode (AM) where the UE provides the source cell with the status of DL PDUs which have been successfully received or which have been lost during the transmission. RLC AM is typically configured for delay tolerant but error sensitive services such as file transfer and web-browsing. Consequently, the source cell would not be able to react and re-transmit RLC PDUs that have not been successfully received by the UE in DL.
Observation 2: For RLC AC mode, RLC Status Report cannot be sent to the source cell after the switch of PUSCH. 
However, this is not an issue if split-bearer with PDCP PDUs duplication is configured as the lost packets from the source cell can be still received from the target cell.
Observation 3: Missing RLC Status Report is not critical if DL split-bearer with PDCP duplication is configured.
For URLLC and other delay-sensitive services such as VoIP, RLC Unacknowledged Mode (UM) can be configured which is not impacted by PUSCH switch, i.e., RLC Status Report is not needed.
Observation 4: For URLLC and other delay-sensitive services such as VoIP, RLC UM mode can be configured which do not require any RLC Status Report to be sent by the UE to the source cell on PUSCH.
2.3 Handling of PUCCH after PUSCH Switch
It still open whether the UE can continue with PUCCH transmission in the source cell after the switch of PUSCH to target cell. If UE stops using PUCCH, it cannot provide any HARQ feedback to DL packets received from the source. As such, if the UE fails to receive some of the DL MAC PDUs from the source cell, it cannot request retransmission. Yet, this is not a critical issue in case DL split bearer with PDCP duplication is configured as the packets can be still received from the target cell. 
Observation 5: Stopping HARQ re-transmissions PUCCH of source cell after switching PUSCH may not be critical for if DL split bearer with PDCP PDU duplication is configured.
However, in NR, PUCCH is used to carry as well periodic L1-RSRP measurement that are used for beam management. Without periodic L1-RSRP reporting, the source cell may not have means to switch the serving beams which might lead to beam failure detection and even S-RLF of the source cell in case beam failure recovery fails. Note that an S-RLF does not necessarily lead to a DL mobility interruption time as the UE might still receive user and control plane data from the target cell (which becomes the RRC anchor point after UE completes the RRC re-configuration of the role swap procedure). However, if beam management cannot work properly due to lack of L1-RSRP measurement then it is not sensible to continue with DL transmission of the source cell after PUSCH switch as it leads to waste of radio resources. 
Observation 6: Stopping PUCCH of source cell after switching PUSCH may have adverse impact on beam management procedure and might lead to S-RLF of the source cell.
Proposal 2: UE may be configured to resume PUCCH (e.g. for beam management) in source cell after switching PUSCH to target cell in split-bearer solution.
In case of single UL transmission is supported, coordination is then needed between the source and target gNBs  needed to ensure that the UL transmission with respect to source cell do not collide with those of target cell and vice-versa.
Proposal 3: In case of single UL transmission, coordination is required between source and target gNBs for resuming PUCCH on source cell after PUSCH switch to target cell in split bearer solution.
3	Conclusion
In this contribution, we have discussed the impact of PUSCH switch on RLC ARQ and the handling of PUCCH in split bearer solution. The observations and proposals are summarized as follows:
Proposal 1: In split-bearer solution, UE switches PUSCH transmission to target cell after receiving the RRC Reconfiguration message from the source cell to perform the role swap.
Observation 1: Switching PUSCH from source to target cell leads to some mobility interruption time in UL.
Observation 2: For RLC AC mode, RLC Status Report cannot be sent to the source cell after the switch of PUSCH. 
Observation 3: Missing RLC Status Report is not critical if DL split-bearer with PDCP duplication is configured.
Observation 4: For URLLC and other delay-sensitive services such as VoIP, RLC UM mode can be configured which do not require any RLC Status Report to be sent by the UE to the source cell on PUSCH.
Observation 5: Stopping HARQ re-transmissions PUCCH of source cell after switching PUSCH may not be critical for if DL split bearer with PDCP PDU duplication is configured.
Observation 6: Stopping PUCCH of source cell after switching PUSCH may have adverse impact on beam management procedure and might lead to S-RLF of the source cell.
Proposal 2: UE may be configured to resume PUCCH (e.g. for beam management) in source cell after switching PUSCH to target cell in split-bearer solution.
Proposal 3: In case of single UL transmission, coordination is required between source and target gNBs for resuming PUCCH on source cell after PUSCH switch to target cell in split bearer solution.
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