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Introduction
In last meeting (RAN4#94-e-bis), side condition (at UE side) for sync DAPS HO regarding MRTD/MTTD is agreed to be introduced. If side condition is not met for sync DAPS HO, async DAPS HO is assumed. However, side condition is not agreed yet in RAN4. 
In this contribution, we provide our views on side condition and the applicability of existing interruption requirements for intra frequency and intra-band inter-frequency DAPS handover.  
Discussion
As per the discussion in last meeting, following are the main remaining open issues in DAPS HO.
· Side condition for sync DAPS HO
· Existing interruption requirements applicability to async DAPS HO
· If existing interruption requirements are not applicable, whether to define new interruption requirements or extend the existing interruption requirements for async DAPS HO

 Side condition for intra-frequency sync DAPS HO
In last meeting, the following WF [1] is agreed regarding the side condition for intra-frequency 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.
· 3us 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.    
It is important that DAPS HO shall not be restricted to only co-located scenarios. RAN4 should consider both co-located and non-co-located deployment in defining the side condition. In our understanding, whether UE can support 3us MRTD or 33us MRTD depends on whether UE supports single FFT or dual FFT. 
We also understand that RAN4 considered both single and dual FFT while discussing intra-frequency DAPS HO interruptions requirements. Due to this, we feel that existing requirements should be applicable for both sync and async scenarios.
Based on the above analysis we make following proposal:
Proposal 1: 
· Side condition for supporting intra-freq sync DAPS HO is MRTD and MTTD between source and target cell shall not exceeded 3 and 5.21us respectively; 
· Side condition for supporting intra-freq async DAPS HO is MRTD and MTTD between source and target cell shall not exceeded 33 and 34.6us respectively;  and 
· Existing intra-frequency DAPS HO interruption requirements shall apply for both sync and async cases.  

  Side condition for intra-band inter-frequency sync DAPS HO
In last meeting, the following WF [1] is agreed regarding the side condition for intra-band inter-frequency 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.
· 3us MRTD and 5.21us 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.
· 33us MRTD and 34.6us 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.
Intra-band inter-frequency scenario may have few sub scenarios. Which are source and target serving frequency may be adjacent to each other or they may be at opposite ends of the band. Based on where the serving and target cell frequency is in, UE may use same RF chain (when source and target frequency are adjacent to each other), or UE may use separate RF chain (when source and target are not adjacent to each other). 
When UE using same RF chain, UE can receive and decode both source and target cell when source and target cell MRTS is not more than CP. Further assuming cell sync error of 3us already exists, it is safe to assume only co-located cells scenario can be supported for sync case. Since existing requirements are defined assuming single RF chain, they should be applicable for sync scenario.
Moreover if UE has to support intraband inter-frequency operation where source and target cell are operating at opposite ends of the band, it is also safe to assume UE should have dual RF chain capability to support intraband inter-frequency DAPS HO. When UE has dual RF chain, it can support reception from non-collocated case, which means, it can support relaxed MRTD of 33us for async DAPS HO. Since interruption requirements are not discussed yet for this case, it is needed to define separate interruption requirements for this scenario. In our view, interruption requirements for this case can be similar to inter-band inter-frequency async scenario, which is 1ms+1slot. 
Based on the above analysis we make following proposal.
Proposal 2: 
· Side condition for supporting intra-band inter-frequency sync DAPS HO is MRTD and MTTD between source and target cell shall not exceeded 3 and 5.21us respectively; 
· Existing intraband inter-frequency DAPS HO interruption requirements shall only apply for sync DAPS HO.
· Side condition for supporting intra-band inter-frequency async DAPS HO is MRTD and MTTD between source and target cell shall not exceeded 33 and 34.6us respectively;  and 
· Existing intra-band inter-frequency DAPS HO interruption requirements shall not apply for async DAPS HO and the interruption length for async intraband inter-frequency DAPS HO shall be defined as 1ms+1slot or (2, 3, 5 slots for SCS of 15, 30, 60 kHz respectively).  
   
1. Conclusion
In this contribution we have discussed side condition and respective interruption requirements for intra frequency and intraband inter-frequency DAPS handover and made the following proposals:



Proposal 1: 
· Side condition for supporting intra-freq sync DAPS HO is MRTD and MTTD between source and target cell shall not exceeded 3 and 5.21us respectively; 
· Side condition for supporting intra-freq async DAPS HO is MRTD and MTTD between source and target cell shall not exceeded 33 and 34.6us respectively;  and 
· Existing intra-frequency DAPS HO interruption requirements shall apply for both sync and async cases.  
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Proposal 2: 
· Side condition for supporting intraband inter-frequency sync DAPS HO is MRTD and MTTD between source and target cell shall not exceeded 3 and 5.21us respectively; 
· Existing intraband inter-frequency DAPS HO interruption requirements shall only apply for sync DAPS HO.
· Side condition for supporting intraband inter-frequency async DAPS HO is MRTD and MTTD between source and target cell shall not exceeded 33 and 34.6us respectively;  and 
· Existing intraband inter-frequency DAPS HO interruption requirements shall not apply for async DAPS HO and the interruption length for async intraband inter-frequency DAPS HO shall be defined as 1ms+1slot or (2, 3, 5 slots for SCS of 15, 30, 60 kHz respectively).  
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