3GPP TSG-RAN WG4 #94bis-e	R4-2006978
Online, 25th May – 5th June, 2020        

Title: 					Sync side conditions for NR DAPS handover
Source: 				Ericsson
Agenda item:	6.3.2.1
Document for:	Discussion
Introduction
The agreed way forward for mobility enhancement may be found in [1]. All remaining open issues relate to synchronisation definition and applicability
Discussion
From the way forward there are the following issues to consider:
	
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:
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 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.



The issues are coupled together, since it does not make sense to consider whether only synchronous DAPS HO requirements apply without also defining what is meant by “synchronous”. So we begin by addressing the definition of sync for different scenarios.
Interband DAPS HO
We begin by considering interband DAPS HO which is the most straightforward case, and is not covered by the way forward. In this case, there are both synchronous and asynchronous requirements for interruptions already defined, and the aspect which is missing is to define the threshold at which a handover changes between synchronous and asynchronous. Considering that carrier aggregation UE implementation will most likely be reused for DAPS HO, the obvious choice is to reuse the MRTD/MTTD requirements for NR carrier aggregation as the side condition for synchronous DAPS HO. It is therefore proposed to reuse the requirements as shown in table 1.
Proposal 1 : Synchronous interband DAPS HO is as defined in table 1
	Frequency Range of the pair of carriers
	Maximum receive timing difference between source and target cell (µs) for sync DAPS handover
	Maximum transmit timing difference between source and target cell (µs)Note 1 sync DAPS handover

	FR1
	33
	34.6

	Between FR1 and FR2
	25 
	26.1 

	Note 1 : For UE supporting and configured with simultaneous transmission to source and target cell


Table 1 : Syncronous interband DAPS HO
Intrafrequency DAPS HO
In the way forward there are 3 possible options. For intrafrequency DAPS handover, our view is that it is highly probable that such functionality would be implemented with single FFT and hence it makes sense to define sync DAPS HO according to table 2
Proposal 2 : Synchronous intrafrequency DAPS HO is as defined in table 2
	Frequency Range of the pair of carriers
	Maximum receive timing difference between source and target cell (µs) for sync DAPS handover
	Maximum transmit timing difference between source and target cell (µs)Note 1 sync DAPS handover

	FR1
	31
	Nominally identical

	Note 1 : For UE supporting and configured with simultaneous transmission to source and target cell


Table 2 : Synchronous intraband DAPS HO
For this case we do not see value in defining separate “loose” and “tight” sync requirements, since we expect the majority of UEs to use single FFT, and any which did not would most likely be able to support asynchronous HO. Essentially this corresponds to option 1, although we have found it necessary to reformulate due to the fact that a single FFT cannot generate timing with 5.21us offset. 
Intraband interfrequency DAPS handover
For this scenario, we find it unlikely that a UE can use single FFT because intraband interfrequency DAPS handover is generic. Unlike carrier aggregation, the UE can be requested to perform DAPS handover between the lowest and highest frequencies on the band. Hence we would propose that option 2 is adopted for intraband interfrequency DAPS HO
Proposal 3 : Synchronous intraband interfrequency DAPS HO is as defined in table 3

	Frequency Range of the pair of carriers
	Maximum receive timing difference between source and target cell (µs) for sync DAPS handover
	Maximum transmit timing difference between source and target cell (µs)Note 1 sync DAPS handover

	FR1
	33
	34.6

	Note 1 : For UE supporting and configured with simultaneous transmission to source and target cell
Note2 : 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.


Table 3: Synchronous intraband interfrequency DAPS HO
Applicability of requirements
Having proposed the definition of synchronous DAPS HO, we now propose to address the issues from the way forward
· 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.
[bookmark: _GoBack]Since the capabilities for asynchronous and synchronous DAPS handover are defined in signaling, we see no particular disadvantage in specifying both types of requirement for both cases. In general, the interruption requirements can be extended by 1 slot to account for asynchronous timing. Any UE which does not support the asynchronous requirements shall not indicate support in UE capabilities
Proposal 4 : Interruption requirements are specified for intra-frequency DAPS HO are specified for sync and async scenarios
Proposal 5 : Interruption requirements are specified for intra-band inter-frequency DAPS HO are specified for sync and async scenarios

Conclusions
Proposal 1 : Synchronous interband DAPS HO is as defined in table 1
	Frequency Range of the pair of carriers
	Maximum receive timing difference between source and target cell (µs) for sync DAPS handover
	Maximum transmit timing difference between source and target cell (µs)Note 1 sync DAPS handover

	FR1
	33
	34.6

	Between FR1 and FR2
	25 
	26.1 

	Note 1 : For UE supporting and configured with simultaneous transmission to source and target cell


Table 1 : Syncronous interband DAPS HO
Proposal 2 : Synchronous intrafrequency DAPS HO is as defined in table 2
	Frequency Range of the pair of carriers
	Maximum receive timing difference between source and target cell (µs) for sync DAPS handover
	Maximum transmit timing difference between source and target cell (µs)Note 1 sync DAPS handover

	FR1
	31
	Nominally identical

	Note 1 : For UE supporting and configured with simultaneous transmission to source and target cell


Table 2 : Synchronous intraband DAPS HO
Proposal 3 : Synchronous intraband interfrequency DAPS HO is as defined in table 3
	Frequency Range of the pair of carriers
	Maximum receive timing difference between source and target cell (µs) for sync DAPS handover
	Maximum transmit timing difference between source and target cell (µs)Note 1 sync DAPS handover

	FR1
	33
	34.6

	Note 1 : For UE supporting and configured with simultaneous transmission to source and target cell
Note2 : 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.


Table 3: Synchronous intraband interfrequency DAPS HO
Proposal 4 : Interruption requirements are specified for intra-frequency DAPS HO are specified for sync and async scenarios
Proposal 5 : Interruption requirements are specified for intra-band inter-frequency DAPS HO are specified for sync and async scenarios
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