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1	Introduction
In the last RAN4#94-e meeting, RAN4 had extensively discussion on interruption, delay and side condition for DAPS handover, with agreement captured in the ad-hoc minutes [1] and the approved WF [2]. However, there are still some open issues left. In this contribution, we further discuss the issues and provide corresponding proposals. 
2	Discussion
For information, here we duplicate the interruption related progress in the last RAN4 #94-e:
Interruption during Delay (1):
	· Issue 1-1: Interruption in intra-frequency DAPS HO D1
Agreement:
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	NR Slot length (ms)
	Interruption length X (slotsnote 1)

	0
	1
	[1]

	1
	0.5
	[2]

	2
	0.25 Note 2
	[X]

	Note 1:	The same SCS of source cell and target cell is assumed.
Note 2:	Both source cell and target cell is on FR1.


X value:
1) Option 1: 3 (slots)
2) Option 2: 4 (slots)
· Issue 1-2: power imbalance
Agreement: Companies are encouraged to provide further analysis on side condition of power imbalance for intra-frequency DAPS HO.
· Issue 1-3: When CBW relationship is different from that of BWP
Agreement: no requirements for CBW relationship is different from that of BWP
· Issue 1-4: Restriction on BWP for inter-frequency DAPS HO:
Agreement: RAN4 will not define requirement for the case where the BWP of target cell is partial overlapped with the BWP of source cell in frequency domain.
· Issue 1-5: Requirement for inter-FR DAPS HO:
Agreement: Both FR1-FR2 and FR2-FR1 DAPS handover requirements need to be standardized.
· Other issue: Synchronization assumption
Agreement: Companies are encouraged to provide analysis on if requirement for intra-frequency DAPS handover are only applied for synchronous case




The first issue is on the interruption in D1 for intra-frequency DAPS handover. As can be found in [1], at the beginning of RAN4#94-e there were two different proposals from companies, i.e.:
o	Option 1: 500us interruption, rounded up to number of slot. 
o	Option 2: 1ms interruption, rounded up to number of slot. 
Then in the second-round discussion most companies can compromise to 750us (rounded up to number of slot):
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	NR Slot length (ms)
	Interruption length X (slotsnote 1)

	0
	1
	[1]

	1
	0.5
	[2]

	2
	0.25 Note 2
	[3]

	Note 1:	The same SCS of source cell and target cell is assumed.
Note 2:	Both source cell and target cell is on FR1.


However, one company still preferred [4] slot for 60KHz SCS. Thus RAN4 ended up with TBD for 60KHz SCS. Actually in our original proposal we believed 500us is enough. 4 slots for 60KHz SCS means 1ms, which we believe is too long. Technically, for intra-frequency DAPS handover we allow interruption because in some UE implementation additional baseband module is required to process the data from the target cell. If we compare this case to inter-band PSCell addition, it is rational to assume the interruption in intra-frequency DAPS can be shorter, since intra-frequency DAPS handover doesn’t involve RF chain change while inter-band PSCell addition does. Thus we prefer the compromise from most companies in the last meeting.
[bookmark: _Ref32322886]Proposal 1: interruption for DAPS handover in Delay (1) is defined as:
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	NR Slot length (ms)
	Interruption length X (slotsnote 1)

	0
	1
	[1]

	1
	0.5
	[2]

	2
	0.25 Note 2
	[3]

	Note 1:	The same SCS of source cell and target cell is assumed.
Note 2:	It is assumed that the BWP of target cell is no larger than the BWP of source cell.
Note 3:	The power imbalance between source cell and target cell shall be within [TBD] dB.



Another issue needs to be address is on the side condition: 
· Side condition: power imbalance between the two cells should be within X dB. X is FFS
According to discussion in previous meeting, we believe it is better to clarify what “power imbalance” really means. Our view is that power imbalance limit is specified as a side condition for applicability of interruption requirements, i.e., if the power imbalance exceeds the specified limit, UE is allowed with more interruption. Although the two links may not always collide with each other during the procedure, we still need to consider the case where there is DL collision since we usually define requirement for the worst case. In case of DL collision, with 3dB power imbalance the SNR of one of the two cells would become lower than -3dB (actually it could be even lower in real practise since there are also other neighbour cells which would cause interference). 
Observation 1: with 3dB power imbalance the SNR of one of the two cells would become lower than -3dB.
Under such low SNR condition UE may have problem in DL reception, in terms of causing more interruption to network. We agree that temporary large power imbalance is difficult to avoid in real network and we also expect that DAPS handover should be maintained even with higher power imbalance. But we also need to face the fact that when there is large power imbalance more interruption shall be expected.
Another proposal in the last meeting was to reflect power imbalance only in test case. We are fine with this proposal if companies cannot reach consensus in the core part. But we still prefer to keep this side condition in core part since it can explicitly tell network that if the power imbalance exceeds the specified limit, there may be more interruption. This can also provide some guidance to network when to trigger handover (e.g. by properly configuring A3 offset).
Proposal 2: power imbalance specified in side condition of interruption requirement should be [3] dB.

The last remaining issue is on the synchronization assumption for intra-frequency DAPS handover. 
	· Other issue: Synchronization assumption
Agreement: Companies are encouraged to provide analysis on if requirement for intra-frequency DAPS handover are only applied for synchronous case


Technically, synchronization is very important for intra-frequency DAPS handover from UE Tx/Rx perspective. In our view only in synchronous network UE is possible to use one single RF chain to handle simultaneous Tx/Rx. On the other hand, it can be found in the agreed CR [3] for DAPS HO in the last meeting that Ran4 already agreed to add synchronization side condition for intra-band inter-frequency DAPS HO. Therefore, it is rational to add this condition under intra-frequency DAPS HO as well. We don’t think it makes sense to assume intra-frequency DAPS HO requires less synchronization than inter-frequency DAPS HO.
To clarify “synchronization” here, we believe synchronous MTTD/MRTD requirement for intra-band CA/EN-DC can be a good reference.
Proposal 3: It is assumed that source cell and target cell are synchronous in intra-frequency DAPS HO.
3	Conclusion
In this contribution we provide further discussion on DAPS handover. After discussion the following conclusions are provided:
Proposal 1: interruption for DAPS handover in Delay (1) is defined as:
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	NR Slot length (ms)
	Interruption length X (slotsnote 1)

	0
	1
	[1]

	1
	0.5
	[2]

	2
	0.25 Note 2
	[3]

	Note 1:	The same SCS of source cell and target cell is assumed.
Note 2:	It is assumed that the BWP of target cell is no larger than the BWP of source cell.
Note 3:	The power imbalance between source cell and target cell shall be within [TBD] dB.


Observation 1: with 3dB power imbalance the SNR of one of the two cells would become lower than -3dB.
Proposal 2: power imbalance specified in side condition of interruption requirement should be [3] dB.
Proposal 3: It is assumed that source cell and target cell are synchronous in intra-frequency DAPS HO.
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