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1. Introduction 
In this contribution, we propose Conditional Make-Before-Break (MBB) handover (HO) to improve the robustness during HO and reduce user data interruption during HO simultaneously.
2. Discussion
2.1. Conditional Make-Before-Break Handover

Fig. 1 shows the procedure of Conditional MBB HO.
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Figure 1. Conditional Make-Before-Break Handover

Conditional MBB HO incorporates the MBB HO. The solution can achieve zero MIT, by not releasing the connection to the source cell until the first or some downlink receptions from the target cell. Conditional MBB HO incorporates the Conditional HO (CHO). It can achieve the zero HOF rate, by receiving an HO Command message when the radio link to the source cell is still stable, and by executing the HO when the connection to the target cell is preferable.
In Section 2.2, we discuss how Conditional MBB HO can achieve 0 ms MIT. And, we discuss how Conditional MBB HO can achieve zero HOF rate in Section 2.3.
2.2. 0 ms MIT

The 1 Rx/Tx UE (i.e., a dual Rx UE in TR 37.910 [1]) can decide the HO execution timing as the initial uplink transmission to the target cell after the event to trigger the handover execution in the CHO is met [2]. The UE can send the HO indication to the source eNB to indicate the exact HO execution timing and the selected target cell. This HO indication means that the UE releases the connection to the source cell and accesses the target cell.

As explained in TR 37.910 [1], by combining Make-Before-Break and RACH-less handover for a dual RX UE in the scenario where there is no or negligible UE TA difference between the source and the target cell, the 0ms mobility interruption time is achieved by LTE for the PCell mobility scenario.
Observation 1: Conditional Make-Before-Break HO can provide 0 ms MIT with combined MBB, RACH-less, and early DL transmission in 1 Rx/Tx case (i.e., a dual Rx UE in TR 37.910).
The 2 Rx/Tx UE can release the connection to the source cell until some downlink receptions from the target cell [3]. The UE can send the HO indication to the source eNB to indicate that the UE accesses the target cell. After some downlink receptions from the target cell, The UE can send the HO indication to the source eNB to indicate that the UE releases the connection to the source cell.

As discussed in [3], the enhanced MBB HO with simple simultaneous connectivity with both source and target cell can guarantee 0 ms MIT during the whole HO procedure.
Observation 2: Conditional Make-Before-Break HO can provide 0 ms MIT with simultaneous connectivity with both source and target cell in 2 Rx/Tx case.
2.3. Zero Handover Failure

As discussed in [4], the CHO can achieve zero HOF rate and zero PP rate simultaneously. Furthermore, a tactful CHO variant which uses an outage event as the HOE event may achieve zero connection outage probability without sacrificing the HOF rate or the PP rate.
To support zero handover failure, it can increase the signalling overhead. However, the signalling overhead in the CHO is not much and should be considered as the cost for adding reliability as discussed in [5]. Some simulation results show that the CHO can achieve zero HOF rate with some signalling or measurement overhead even at the mobility speed of 120 km/h [5], [6].
Observation 3: Conditional Make-Before-Break HO can support zero HOF rate with some signalling or measurement overhead.
3. Conclusion
Observation 1: Conditional Make-Before-Break HO can provide 0 ms MIT with combined MBB, RACH-less, and early DL transmission in 1 Rx/Tx case (i.e., a dual Rx UE in TR 37.910).
Observation 2: Conditional Make-Before-Break HO can provide 0 ms MIT with simultaneous connectivity with both source and target cell in 2 Rx/Tx case.
Observation 3: Conditional Make-Before-Break HO can support zero HOF rate with some signalling or measurement overhead.
Based on the discussion in Section 2, we propose the following:

Proposal 1: RAN2 is requested to further discuss Conditional Make-Before-Break HO to improve the robustness during HO and reduce user data interruption during HO simultaneously.
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