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1
Introduction
RAN2#103b meeting is the first meeting of the WI feMob, and RAN2 made some agreements on evaluating candidate solutions [1]. In this paper, we discuss performance evaluations as well as applicable deployment scenarios for DC-based handover solution.
2
Discussion
According to RAN2#103b minutes [1], the following metrics and aspects should be considered in following RAN2 meetings.
Agreements

1
Solution proposals should consider at least the following metrics:

-
Mobility robustness

- 
Interruption time

2
Other aspects should also be considered, e.g.

-
Applicable deployment scenarios

-
Signalling overhead

-
Specification effort

-
UE/network complexity

For the interruption time, the definition in section 5.1.2.1.2 of TS 36.133 can be considered (listed in section 6 Annex). For the mobility robustness, handover failures can be considered, i.e. failure of handover command message, RLF.

For DC-based handover solution, it can be seen as enhancements based on Rel-12 Dual Connectivity functionality, and details can be found in [2].
For applicable deployment scenarios:

· Both intra-frequency and inter-frequency are supported

· Sync & Async are supported

Note: This part may be reviewed according to RAN4 and RAN1 feedbacks.

A summary on DC-based handover (details can be found in [2]):
· Rel-12 DC (Dual Connectivity) is a baseline, e.g. radio protocol architecture, control plane and user plane design
· DC split bearer architecture is used during handover, so the UE is able to perform simultaneous DL/UL on both the source and the target cell

· Based on SeNB addition, the handover procedure is as follows:

· the target cell is firstly added as SeNB

· and then there is a role change between the MeNB and SeNB. Here the security key aspect should be considered and it may impact the interruption time
· The new SeNB (the source cell) is released, and thus the UE is only connected to the target cell after the whole handover
For DC-based handover, since the UE is able to maintain the links from both the source cell and the target cell during handover, the interruption time can be close to 0ms or even 0ms. However, for the role change step in DC-based handover, it should be studied whether it will impact the interruption time. Regarding the mobility robustness, DC-based handover can not help too much.
Observation 1: DC-based handover solution can be applied in intra-/inter- frequency, Sync & Async deployments.
Observation 2: With DC-based handover solution, the interruption time can be close to 0ms or even 0ms. The role change step (security key aspect) may impact the interruption time and thus it should be studied.
Based on above analysis, we propose:

Proposal: It is proposed RAN2 to agree on DC-based handover solution as a candidate solution to minimize the interruption time during handover.

3
Conclusions
For performance evaluations of DC-based handover, we have the following observations:

Observation 1: DC-based handover solution can be applied in intra-/inter- frequency, Sync & Async deployments.

Observation 2: With DC-based handover solution, the interruption time can be close to 0ms or even 0ms, but it depends on the role change step, i.e. the role change step (security key aspect) may impact the interruption time and thus it should be studied.
So we propose:

Proposal: It is proposed RAN2 to agree on DC-based handover solution as a candidate solution to minimize the interruption time during handover.
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Annex

5.1.2.1.2
Interruption time

The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the time the UE starts transmission of the new PRACH, excluding the RRC procedure delay. This requirement applies when UE is not required to perform any synchronisation procedure before transmitting on the new PRACH.

When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt


Tinterrupt = Tsearch + TIU + 20 ms

Where:

Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is unknown and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = 80 ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.

TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to 30 ms.
NOTE: The actual value of TIU shall depend upon the PRACH configuration used in the target cell.
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. Relevant cell identification requirements are described in Clause 8.1.2.2.1 for intra-frequency handover and Clause 8.1.2.3.1 for inter-frequency handover.
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