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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In RAN4 #94-Bis-e meeting, companies agreed the WF of dual active protocol stack (DAPS) handover [1]:
	Agreements for DAPS Handover
· Issue 1-1: Interruption in intra-frequency DAPS HO D1 for 60KHz
Agreement: 4 slots
· Issue 1-2: interruption when UL Tx overlap in time
Agreement: no need to capture this in RAN4 specification since corresponding UE behaviour has already been captured in RAN1 specification.
· Issue 1-3: different interruption during Delay (1) and (2)
Agreement: different interruption during Delay (1) and (2) has already been considered and reflected in existing specification. RAN4 will not revisit previous agreement
· Issue 1-4: Power imbalance in side condition for interruption requirements
Agreement: RAN4 will not capture side condition of power imbalance in core requirement. The issue can be discussed in performance part.
· Issue 1-8: RRM measurement during DAPS handover:
Agreement: it is up to UE implementation whether to perform RRM measurement on the frequencies of source cell and target cell during DAPS handover procedure.

WF for DAPS Handover
· Side condition for sync DAPS HO regarding MRTD/MTTD at UE side is to be introduced. If side condition is not met, async DAPS HO is assumed
· The followings will be decided in RAN4#-95-e
· Whether the existing interruption requirements for intra-frequency DAPS HO are only applied for sync scenario.
· Whether the existing interruption requirements for intra-band inter-frequency DAPS HO are only applied for sync scenario.
· Side condition for intra-frequency sync DAPS HO and intra-band inter-frequency sync DAPS HO:
UE which only support sync DAPS HO shall meet existing DAPS HO requirement as long as:
· Option 1: it is assumed that source and target cells are co-located.
· 3 us MRTD and 5.21 us MTTD between source and target cells is not exceeded: 
Note: If the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation is expected for the first symbol of the slot.
· Option 2: it is assumed that source and target cells can be non-co-located.
· 33 us MRTD and 34.6 us MTTD between source and target cells is not exceeded
Note: If the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation is expected for the first symbol of the slot.
· Option 3: specify “Tight Sync” and “Loose Sync” for sync DAPS handover capabilities.
· Tight Sync : 3 us MRTD and 5.21 us MTTD between source and target cells is not exceeded: 
Note: If the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation is expected for the first symbol of the slot. 
· Loose Sync : 33 us MRTD and 34.6 us MTTD between source and target cells is not exceeded
Note: If the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation is expected for the first symbol of the slot.
· Side condition for FR1-FR1 inter-band sync DAPS HO:
· UE which only support sync DAPS HO shall meet existing DAPS HO requirement as long as:
· maximum of 33 us MRTD and 34.6 us MTTD between source and target cells is not exceeded.
· Side condition for FR1-FR2 inter-band sync DAPS HO:
· UE which only support sync DAPS HO shall meet existing DAPS HO requirement as long as:
· maximum of 25 us MRTD and 26.1 us MTTD between source and target cells is not exceeded.
· Other conditions for intra-frequency DAPS HO:
Intra-frequency DAPS HO requirements apply only if
· the centre frequency of the SSB of the source cell and the centre frequency of the SSB of the target cell are the same, and 
· the subcarrier spacing of the two SSBs are also the same
· the active BWP of source cell contains the initial BWP of source cell.
· the active BWP of target cell contains the initial BWP of target cell.
· active DL/UP BWPs of target cell is confined within the active DL/UL BWPs of source cell


In this paper, we will discuss the remaining issues, e.g., whether the existing synchronous interruption requirements for intra-frequency DAPS HO can be applied to the asynchronous scenario, whether the existing synchronous interruption requirements for intra-band inter-frequency DAPS HO can be applied to the asynchronous scenario, side condition for intra-frequency sync DAPS HO and intra-band inter-frequency sync DAPS HO, etc.
2	Discussion 
In last meeting, companies would like to discuss whether existing interruption requirements for intra-frequency DAPS HO are only applied for sync scenario, and whether the existing interruption requirements for intra-band inter-frequency DAPS HO are only applied for sync scenario. In our understanding, the interruption time for asynchronous case happens in 2 different type of scenarios: The first one happens when target cell is added and source cell is released, the second one happens when UE keeps receiving or transmitting data from both 2 cells.
· When target cell is added or source cell is released
RAN4 typically assumes longer interruption time for asynchronous case than for synchronous case, due to the fact that there exists slot boundary misalignment for the asynchronous case. Current synchronous intra-frequency DAPS handover interruption requirements and synchronous intra-band inter-frequency DAPS handover interruption requirements can‘t be applied to the asynchronous scenarios.

· When UE keeps receiving data from both 2 cells
For asynchronous case, as shown in Figure 1, UE might need to adjust its AGC gain frequently during the whole DAPS handover procedure. The data reception of source cell will be interrupted if UE conduct the AGC gain tuning within the CP of target cell, whereas the data reception of target cell will be interrupted if UE conduct the AGC gain tuning within the CP of source cell. How many slots will be interrupted depends on the cell coverage range, UE speed, etc. It seems that many factors should be considered. Considering that RAN4 workload for R16 is already high, we prefer not to specify requirement for asynchronous case.

[bookmark: _Ref40280028]Proposal 1: RAN4 to confirm that existing intra-frequency DAPS handover interruption requirements and intra-band inter-frequency DAPS handover interruption requirements can‘t be applied to the asynchronous scenarios.
[bookmark: _Ref40280033]Proposal 2: RAN4 not to specify the interruption requirements of intra-frequency DAPS handover and intra-band inter-frequency DAPS handover for asynchronous case

[bookmark: _Ref32598356][image: ]
[bookmark: _Ref36760154]Figure 1: Intra-frequency DAPS handover for asynchronous case

As for the side condition for intra-frequency sync DAPS HO and intra-band inter-frequency sync DAPS HO. Considering that 33us MRTD already exceeds the 13us TA offset and UE can’t guarantee performance when DL UL collision happens. We would like to modify the corresponding note as “if the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation is expected for at least 1 symbol of the slot” 

[bookmark: _Ref40280037]Proposal 3: RAN4 to specify the note when 3 us MRTD and 5.21 us MTTD between source and target cells is exceeded: if the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation is expected for at least 1 symbol of the slot 
3	Summary 
In this contribution, we have the following proposals:
Proposal 1: RAN4 to confirm that existing intra-frequency DAPS handover interruption requirements and intra-band inter-frequency DAPS handover interruption requirements can‘t be applied to the asynchronous scenarios.
Proposal 2: RAN4 not to specify the interruption requirements of intra-frequency DAPS handover and intra-band inter-frequency DAPS handover for asynchronous case
[bookmark: _GoBack]Proposal 3: RAN4 to specify the note when 3 us MRTD and 5.21 us MTTD between source and target cells is exceeded: if the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation is expected for at least 1 symbol of the slot 
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