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Introduction
In RAN4#94-e meeting, the delay and interruption requirements for DAPS HO have been introduced into TS 38.133. In this contribution, we provide the discussion on the remaining issues for DAPS handover requirements.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]Based on the agreements in [1], some issues for DAPS handover requirements have been discussed.
· Intra-frequency DAPS HO interruption in D1
In last RAN4 meeting, two options have been considered to define the interruption requirements for intra-frequency DAPS HO with BWsource ≥ BWtarget. One option is assumed that the interruption in D1 is up to 1ms. Another option is assumed that the interruption in D1 is up to 0.5ms.
For intra-frequency DAPS HO, it has been agreed in RAN1 that the active DL and UL BWP of target cell is confined within the active DL and UL BWP of the source cell respectively. So, RF re-tuning time shall not be considered. Even he SCS of source cell and target cell is assumed to be the same. If the UE has separate baseband for source cell and target cell, there should be no interruption in delay 1. If the UE has a share baseband for source cell and target cell, an interruption due to applying the BB parameters for target cell can be allowed. Considering the worst case, an interruption due to applying the BB parameters for target cell is allowed within delay 1. An interruption of 0.5ms is supposed to be sufficient for UE applying BB parameters. However, as a compromise, an interruption of 0.75ms is acceptable for intra-frequency DAPS HO with BWsource ≥ BWtarget.
Proposal 1: During DAPS HO delay (1), the interruption time Tinterrupt1 for intra-frequency DAPS HO with BWsource ≥ BWtarget can be defined as:
· Option 1 (Preferred)
	[image: ]
	NR Slot length (ms)
	Interruption length X (slotsnote 1)

	0
	1
	[1]

	1
	0.5
	[1]

	2
	0.25 Note 2
	[2]

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


· Option2 (Compromised)
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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.



· Definition of intra-frequency/inter-frequency DAPS HO
The restriction on BWP for inter-frequency DAPS handover was agreed that the target cell BWP shall not be partial overlapped with the source cell BWP. However, the definition of intra-frequency and inter-frequency DAPS handover has not been defined in current DAPS handover requirements. 
During delay(1) of DAPS handover, UE needs to perform cell search for a unknown target cell, fine time tracking and acquiring full timing information of the target cell. Both cell search and fine time tracking are based on the measurements on SSB. Besides, RACH configuration is assumed to be associated to the SSB. Hence, we suggest to reuse the definition of SSB based intra/inter-frequency measurement for applying current intra/inter-frequency DAPS handover requirements.
For SSB based measurements, intra-frequency cells are defined as having the same SSB center frequency and the same SSB SCS. Then, intra-frequency DAPS handover can be defined as that source cell and target cell have the same SSB center frequency and the same SSB SCS.
Proposal 2: The intra-frequency DAPS handover could be defined as that:
· 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.

· RRM measurements during DAPS HO
In RAN4 meeting #92bis, it was agreed in [1] that UE is not required to perform RRM measurements during DAPS handover procedure. However, for uplink power control, UE needs to perform pathloss estimates for PUSCH/PUCCH/PRACH transmissions based on L3 RSRP. So, UE needs to perform RRM measurements on both source frequency layer and target frequency layer in order to provide L3 RSRP measurement results for pathloss estimates.
Proposal 3: During DAPS handover procedure, UE is required only to perform RRM measurements on the frequencies of source cell and target cell.
For the PCell, the associated SSB is always located on initial BWP. Hence, for both source cell and target, the active BWP shall contains the initial BWP. Otherwise, UE needs to perform RRM measurements on source frequency layer and target frequency layer with measurement gaps, which will cause interruptions on source cell and/or target cell.
Proposal 4: The DAPS handover requirements are applied provided that:
· the active BWP of source cell contains the initial BWP of source cell. and
· the configured BWP of target cell contains the initial BWP of target cell

· Synchronization assumption for DAPS HO
In last RAN4 meeting, it has been agreed to investigate whether to restrict intra-frequency DAPS handover requirements to synchronous case.
For intra-frequency handover, it is assumed that UE uses same RF chain to receive signals from source cell and target cell for both synchronous scenario and asynchronous scenario. The interruption requirements during intra-frequency DAPS handover procedure are also same for both synchronous scenario and asynchronous scenario. 
Proposal 5: There is no need to restrict current intra-frequency DAPS handover interruption requirements to synchronous scenario.
For intra-band inter-frequency handover, the interruption during DAPS handover procedure is defined as up to 1ms+SMTC duration for synchronous scenario, which is assumed that UE uses same RF chain to receive signals from source cell and target cell. For intra-band inter-frequency asynchronous scenario, UE can be assumed to have separate RF chains to receive signals from source cell and target cell. The interruption to source cell due to adding target cell is up to 1ms+1slot, which will not exceed 1ms+SMTC duration. The interruption requirements up to 1ms+SMTC duration can also be applied to asynchronous scenario.
Proposal 6: It is suggested that the current intra-band inter-frequency DAPS handover interruption requirements can be applied to asynchronous scenario.

· Definition of synchronous and asynchronous DAPS HO
In RAN4, whether to support asynchronous DAPS handover is a UE capability. RAN4 needs to discuss how to define synchronous and asynchronous DAPS handover. The MRTD and MTTD requirements can be introduced to define whether DAPS handover is synchronous or asynchronous. The value of MRTD relies on the timing alignment error and the propagation delay difference between source and target cell. Typically, source cell and target cell are non-co-located when the UE triggers a handover. The propagation delay difference between source and target cell can be assumed as 30us. For a synchronous  network, cell phase synchronization error usually does not exceed 3us. Hence, MRTD for synchronous DAPS handover can be defined as 33us, and corresponding MTTD can be defined as 34.6us. 
Proposal 7: It is suggested that MRTD=33us and MTTD=34.6us are assumed for synchronous DAPS handover.

Conclusions
This contribution provides the discussion on the handover requirements for DAPS-based handover for NR mobility enhancements. The following are provided:
Proposal 1: During DAPS HO delay (1), the interruption time Tinterrupt1 for intra-frequency DAPS HO with BWsource ≥ BWtarget can be defined as:
· Option 1 (Preferred)
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	Interruption length X (slotsnote 1)

	0
	1
	[1]

	1
	0.5
	[1]

	2
	0.25 Note 2
	[2]

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


· Option2 (Compromised)
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Proposal 2: The intra-frequency DAPS handover could be defined as that:
· 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.
Proposal 3: During DAPS handover procedure, UE is required only to perform RRM measurements on the frequencies of source cell and target cell.
Proposal 4: The DAPS handover requirements are applied provided that:
· the active BWP of source cell contains the initial BWP of source cell. and
· the configured BWP of target cell contains the initial BWP of target cell
Proposal 5: There is no need to restrict current intra-frequency DAPS handover requirements to synchronous case.
[bookmark: _GoBack]Proposal 6: It is suggested that the current intra-band inter-frequency DAPS handover interruption requirements can be applied to asynchronous scenario.
Proposal 7: It is suggested that MRTD=33us and MTTD=34.6us are assumed for synchronous DAPS handover.
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