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Discussion and Decision
1      Introduction
Base on progress so far in different working groups, it is observed that many working groups are overloaded. In RAN2, there was an agreement that handover optimization will only be discussed after basic handover is completed. Up to the last meeting, the only part that needs to be completed for basic handover is RACH procedure. If we can complete the RACH procedure for handover during this meeting, RAN2 can then discuss the way forward on handover optimization for Rel-15. This contribution is to discuss what the potential enhancements are and proposed to be progressed during Rel-15. 
2      Discussion

During the study item and beginning of the work item phase, there are different handover optimization proposals suggested by different companies, they are summarized as follow:

· Optimization 1: RACH-less handover 

· Optimization 2: Make-Before-Break (MBB)

· Optimization 3: Dual radio handover (e.g. intra-frequency DC)
· Optimization 4: Conditional handover

· Optimization 5: Autonomous handover (speed up RRC reestablishment)

NR has introduced dedicated RACH which allows the network to allocate uplink resources to access the target cell sooner than common RACH resources to reduce the HO latency. The motivation of dedicated RACH is similar to RACH-less handover which aim to reduce the HO delay using uplink grant allocation. However, RACH-less handover can only be applied to limited scenario (i.e. small cell or intra-eNB cells) while dedicated RACH doesn’t have such constraint. Therefore, it is proposed not to introduce RACH-less HO for NR given that the interruption time due to RACH transmission should be very small if the network provides frequent RACH opportunity with the dedicated RACH.

Observation 1: Dedicated RACH achieves similar enhancement as RACH-less HO with no limitation on scenario

Proposal 1: NR doesn’t support RACH-less handover

During offline discussion and company’s contributions, it seems like there are a lot of support to introduce dual radio handover (based on intra-frequency DC). Dual radio handover is truly make before break handover in which the UE maintains connections via the source cell and target cell. Therefore, if we eventually introduce dual radio handover, there is no reason to support Make-Before-Break (introduced in LTE Rel-14) where the UE still cannot achieve 0ms interruption time. Therefore, it is proposal to not introduce MBB for NR.

Observation 2: Dual radio handover (e.g. intra-frequency DC) can achieve 0ms interruption time while Rel-14 MBB cannot

Proposal 2: NR doesn’t support Make-Before-Break

As for dual radio handover (intra-DC), it is deprioritized during RAN plenary and will be revisited in Dec, 2017. Since dual radio handover requires RAN1 and RAN4 inputs and both working groups are extremely overloaded, it is unlikely that it can be completed in Rel-15. It is proposed to introduce dual radio handover (intra-DC) in Rel-16.

Observation 3: Due to busy schedule with different working groups, it is unlikely we can complete dual radio handover in Rel-15 time frame

Proposal 3: Target to introduce dual radio handover (intra-DC) in Rel-16, with final decision to be taken by RAN during discussion of Rel-16 WIs.
The reminding proposals are conditional handover and autonomous handover which enhance re-establishment when the UE doesn’t receive handover command. During offline/online discussion, there are multiple companies supporting conditional handover and autonomous handover. Furthermore, as both enhancement don’t involve other working groups then RAN2 can discuss to introduce either or both of these enhancements for Rel-15.

Observation 4: Both conditional handover and autonomous handover do not require other working group input

Proposal 4: RAN2 to discuss to introduce either or both of the enhancements (conditional and autonomous) for Rel-15 or delay to Rel-16
3      Conclusion 
Observation 1: Dedicated RACH achieves similar enhancement as RACH-less HO with no limitation on scenario
Observation 2: Dual radio handover (e.g. intra-frequency DC) can achieve 0ms interruption time while Rel-14 MBB cannot

Observation 3: Due to busy schedule with different working groups, it is unlikely we can complete dual radio handover in Rel-15 time frame

Observation 4: Both conditional handover and autonomous handover do not require other working group input
Proposal 1: NR doesn’t support RACH-less handover

Proposal 2: NR doesn’t support Make-Before-Break

Proposal 3: Target to introduce dual radio handover (intra-DC) in Rel-16, with final decision to be taken by RAN during discussion of Rel-16 WIs.
Proposal 4: RAN2 to discuss to introduce either or both of the enhancements (conditional and autonomous) for Rel-15 or delay to Rel-16
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