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1	Introduction
Conditional Handover has been identified to be the most promising candidate to enhance mobility robustness in NR [1] and agreed to be adopted in NR [2]. In parallel, for minimization of user data interruption in NR, split bearer solutions are under discussion [3], although not considered anymore in LTE, this approach is much more feasible in NR since EN-DC (Option 3) will be implemented, which is a sort of MR-DC scheme.
So-called “DC-based handover” was also considered as a part of the post-RAN2#105bis meeting e-mail discussion (report available in [4]).
In this contribution, we would like to point out that robustness can also be significantly enhanced by SRB duplication. If a split bearer solution is specified for minimization of user data interruption, robustness benefits can be achieved almost without additional effort in 3GPP.
2	Split Bearer Solution
With the split bearer solution, the target would be set up as a secondary node first. The main benefit is that the communication with the source cell can continue during the whole setup procedure of the target cell. There are still unsolved problems, e.g. with changing the security keys (“role swap”), but this is not relevant for the robustness discussion. The following sections use the assumption that a split bearer solution will be specified for minimization of user data interruption.
2.1	SRB Duplication
The main observation is that, once the target is setup as secondary node, PDCP duplication as specified in Rel-15 can be applied to both DRBs and SRBs. In particular, this implies that all RRC messages, including the handover-critical Measurement Reports and Handover Commands can be sent to the source node via both source cell and target cell. This SRB duplication will significantly improve the reliability of those messages. We would also like to highlight that the overhead of such a duplication would be very small, and there would be no additional impact on any further RAN working group.
Observation 1: SRB duplication via source and target cell would be allowed when a split bearer solution is specified, and it would provide significant reliability to measurement reports and handover commands.
2.2	Earlier setup of target as a Secondary Node
In order to leverage this improved robustness, the setup of the target as secondary node has to happen earlier than for a legacy handover, i.e. when the UE is still safe in the source cell to receive the RRC reconfiguration for the SN setup. This is similar to the CHO. 
For legacy handover, early triggering may lead to problems since the UE detached immediately from the source and the target may not be stable enough. With the split bearer / SRB duplication solution, the source cell would be kept afterwards SN setup, and the final change to the target can still wait until target is sufficiently stable. In contrast to the CHO, the final execution would not be UE autonomous, it can remain fully under network control since the UE is perfectly reachable via RRC signalling.
Again, we would like to emphasize that the earlier SN setup is a pure configuration issue and does not need any new standardization efforts.
Observation 2: Robustness benefits can be leveraged by setting up the target as SN earlier than for the legacy handover which is a pure configuration issue (i.e. the standard already supports it).
3	Differences compared to CHO
While the principle of earlier initiation of the handover procedure is common to both CHO and split bearer / SRB duplication based handover, there are several differences:
· For the split bearer / SRB duplication based handover, the target cell must be at least stable enough such that the SN setup (including the RACH procedure is successful). For CHO, the target cell is only contacted when the handover is finally executed and not right after preparation, i.e. the CHO could be initiated even earlier.
· Furthermore, with the current assumptions the split bearer / SRB duplication based handover can only consider a single target cell, whereas CHO has already been agreed to support multiple targets.
· On the other hand, once the target is setup as SN, the connection is safe, there will be no interruption afterwards. DRB can use source OR target, whichever is the temporarily the better one, or even use duplication via both nodes.
· Furthermore, such a handover would not have a UE autonomous component and would be fully under network control. This removes some of the CHO uncertainties (e.g. packet forwarding, CFRA updates).
Simulation results on such a handover procedure are shown in [5]. Significant benefits are shown despite a single considered target cell, and despite the limitations through too early (i.e. failed) setup of target as SN.
Observation 3: CHO can initiate the HO procedure earlier and to multiple targets. The split bearer / SRB duplication based handover would come along with almost no standardization effort, and would provide less interruption and more reliability to the DRB during the HO procedure.
4	Way forward
The described split bearer solution / SRB duplication based handover requires the specification of a split bearer solution, and may not be available for all UE capabilities (as it may require 2 TRX). Nevertheless, we propose to consider such a procedure in case the split bearer solution is selected for minimization of user data interruption. In this case it will be a “low hanging fruit”, and RAN2 shall guarantee that the robustness benefits can be exploited.
Proposal 1: In case a split bearer solution is selected for minimization of user data interruption, RAN2 shall also study robustness benefits through SRB duplication, in addition to the Conditional Handover.
5	Conclusion
This paper discussed how the robustness gains are achieved when split-bearer solution is used for NR mobility. As a result, the following observations and proposal have been made:
Observation 1: SRB duplication via source and target cell would be allowed when a split bearer solution is specified, and it would provide significant reliability to measurement reports and handover commands.
Observation 2: Robustness benefits can be leveraged by setting up the target as SN earlier than for the legacy handover which is a pure configuration issue (i.e. the standard already supports it).
Observation 3: CHO can initiate the HO procedure earlier and to multiple targets. The split bearer / SRB duplication based handover would come along with almost no standardization effort, and would provide less interruption and more reliability to the DRB during the HO procedure.
Proposal 1: In case a split bearer solution is selected for minimization of user data interruption, RAN2 shall also study robustness benefits through SRB duplication, in addition to the Conditional Handover.
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