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1. Introduction
In this contribution we discuss remaining outstanding issues for intra-NR handover in FR1. In RAN4#86bis progress was made on the requirements, however several TBD are still included in the specification.
2. Discussion

As previously discussed, the RAN interruption for handover procedure needs to be completed within 250-300ms if there is to be barely noticeable interruption to real time services. This also needs to be achievable for typical SSB/SMTC periodicity such as the 20ms default SMTC. It may be acceptable for longer handover interruption in less common cases such as blind handover or when long SMTC periodicity is configured, since the network may be able to avoid these cases for real time service handover.
Observation 1: interruption for handover procedure needs to be completed within 250-300ms if there is to be barely noticeable interruption to real time services
Tsearch

For intra-frequency handover on FR1, the Tsearch component of the requirement is settled as SMTC periodicity +5ms, where 5ms is allowed for the longest SMTC duration. For inter-frequency handover the target cell will be unknown, and the AGC operation needs to be additionally considered.
Our view is that 2 additional SMTC would be sufficient for AGC acquisition. Considering that the UE may have no prior knowledge of even the approximate AGC setting for the target frequency layer, one SMTC is allowed for LNA setting and one SMTC is allowed for analogue gain refinement. 

Proposal 1: Tsearch requirement for inter-frequency blind handover on FR1 is 3▪SMTC period + 5ms

Tloops
Our view is that as at least PBCH-DMRS will have been used to determine SSB time index, the UE should be sufficiently well synchronized to the target cell for initial PRACH access. Further timing refinement will occur in once the UE connects to the target cell. Hence, we propose
Proposal 2: Additional Tloops is not required for further synchronization refinement

TMIB 
TMIB is already decided as one SMTC period, however it is open if there are scenarios in which the UE does not need to decode the MIB. In our understanding, such scenarios should be possible, such as when there are PRACH preamble resources on every frame.
Proposal 3: Square brackets are removed from “if MIB decode is necessary, otherwise TMIB = 0.” in the requirements.
Known cell definition

In LTE requirements a cell is considered known if it has been measured by the UE in the last 5 seconds. Since this is a UE requirement, the implication is that the UE should attempt to perform handover to the target cell without a new PSS/SSS search if this time has not been exceeded. Since the UE’s own AFC should be synchronized to within 0.1ppm of the source cell downlink to meet TX frequency accuracy requirements, the maximum possible time drift relative to the source cell is 0.5uS which is short compared with all possible NR cyclic prefix lengths. It is possible that the target cell may be drifting relative to the source cell, although this is unlikely in a TDD network. At any rate, our view is that the UE should attempt handover without new PSS/SSS acquisition if the time since measurement is less than 5s. If the timing of the target cell has moved from the expected timing, then the handover will fail. This is also true for LTE. The difference between LTE and FR1 is the possible use of shorter CP, but nevertheless we think 5s may be reused in the known cell definition.
Proposal 4: In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during the last [5] seconds otherwise it is unknown  
3. Conclusion

Observation 1: interruption for handover procedure needs to be completed within 250-300ms if there is to be barely noticeable interruption to real time services
Proposal 1: Tsearch requirement for inter-frequency blind handover on FR1 is 3▪SMTC period + 5ms

Proposal 2: Additional Tloops is not required for further synchronization refinement

Proposal 3: Square brackets are removed from “if MIB decode is necessary, otherwise TMIB = 0.” in the requirements.
Proposal 4: In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during the last [5] seconds otherwise it is unknown  
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