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1. Introduction

Until now, the remaining issues on handover requirements are listed as below,

- N1 in Tsearch
- (2 or 4) samples for inter-frequency cell on FR2
- T∆ = [TBD]* SMTC on FR2

In addition we found some issues in the handover from FR2 to FR1.
This contribution provides the analysis on remaining issues on handover requirements.
2. Discussion
2.1 Remaining issues
· N1 in Tsearch
The N1 is considered for RX beam sweeping. This value shall align with the N1 value in measurements requirements in FR2. [R4-1810677] provides the corresponding analysis and proposed N1=8.
Proposal 1: N1=8.
· (2 or 4) samples for inter-frequency cell on FR2
Currently the cell search delay on handover from FR1/FR2 to FR2 is specified as below,
	Tsearch is the time required to search the target cell when the handover command is received by the UE. If the target cell is an intra-frequency cell and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = [N1*SMTC periodicity + 5] ms. If the target cell is an inter-frequency cell and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = [N1*(2 or 4)* SMTC periodicity + 5] ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.


In our understanding, for an inter-frequency cell, UE needs some more time for AGC adjustment. We suggest 3 SMTC periodicity for this part. Considering the side condition is high, so the time for PSS/SSS detection can be 1 SMTC periodicity. Totally 4 SMTC periodicity is expected.
Proposal 2: 4 samples are needed for inter-frequency cell handover on FR2.
· T∆ = [TBD]* SMTC on FR2

T∆ is time for fine time tracking and acquiring full timing information of the target cell. During handover procedure, the target cell is unique. So the possible implementation is that after the cell search procedure, the best Rx beam is already known to this UE. Then UE could perform MIB decoding and fine time tracking on the known RX beam. So no RX beam sweeping is needed in this procedure. Due the good side condition, 1 SMTC is enough for fine time tracking and acquiring full timing information of the target cell.
Proposal 3: T∆ = 1* SMTC on FR2.
· Handover from FR2 to FR1

In current specification [2], the requirements for handover from FR2 to FR1 reuse the requirements from FR1 to FR1. In the handover requirements from RF1to FR1, the processing time is 20ms. However in the last meeting, the following agreement was captured in chairman notes:

	· Issue-5: For FR1-FR2 handover, Tprocessing can be up 20ms if UE provides the measurement report within the last [TBD] ms for the target cell before the handover command is received, otherwise Tprocessing can be up 40ms. [TBD] values FFS: 

· Option 1: use 40ms Tprocessing time for all case, so no need to define [TBD] value here. (Ericsson, Intel)

· Option 2: [TBD] ms = 500 ms (Qualcomm)

· Tentative agreement: 


In our understanding, the same processing time is needed for handover from FR2 to FR1. In other words, the additional time shall be needed for the power up FR1 RF chain when UE handover from FR2 to FR1.

Proposal 4: For FR2- FR1 handover, the processing time shall be up to 40ms.
2.2 Some enhancement under consideration
In LTE the handover performance was enhanced by using techniques of make-before-break and RACH-less. The interruption time can be reduced when intra-frequency make-before-break handover is commanded. But the interruption still exists in order to finalize the finer synchronization with the targeting cell.
In our view, the key restriction is that UE only has one set of full size or wideband FFT per CC. When UE conducts handover from the serving cell to the targeting cell, UE has to disconnect from the serving cell and re-synchronize with the targeting cell. If UE has two sets of FFT on one CC, UE could keep connecting with the serving cell and use the additional FFT to acquire the finer synchronization with the targeting cell before handover to it. In that sense, there would be no interruption in terms of data reception. Thus the 0ms handover interruption could be achieved.

The mobility enhancement like introduction of make-before-break mechanism would be discussed in Rel-16. But we would like to discuss the feasibility to have two sets of FFT in the current stage.
3. Conclusion

In this paper, we have the following proposals:

Proposal 1: N1=8.
Proposal 2: 4 samples are needed for inter-frequency cell handover on FR2.
Proposal 3: T∆ = 1* SMTC on FR2.

Proposal 4: For FR2- FR1 handover, the processing time shall be up to 40ms.
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