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Discussion and Decision
1 Introduction
In Rel-15 NR-DC has already been specified. In NR the overlaid deployment of different cells are most common and NR-DC is essential for those common deployment scenarios. It is very likely NR-DC is implemented and enabled in a NR SA coverage area. Therefore, mobility under the scenario that NR-DC has been enabled is very common. DC based handover is a natural extension of NR-DC into mobility scenarios. 
In this contribution, we discuss the details and the merits of the DC based handover conducted under NR-DC scenarios comparing with dual-protocol-stack eMBB.
2 Discussion
2.1 DC based HO under NR-DC 
Under NR-DC has been activated scenarios, DC based handover from an MgNB to an SgNB is simply performed in form of role change. The role change between MgNB and SgNB can be considered as the change between PCell and PSCell under DC. With normal handover based solutions (including eMBB), if PCell needs to be changed, a handover procedure should be executed with RACH procedure and L2 reset which will cause interruption. In NR, following the DC 3C frame work the interruption can be avoided [2]. For PCell change in DC case, the UE has two serving gNBs, i.e. MgNB and SgNB. If SgNB is changed to be MgNB, the connections between the UE and the MgNB and SgNB have already established and there is no need for the UE to perform RACH access as it has already synchronized with the new MgNB when it worked as the SgNB. Furthermore, L2 reset/re-establishment is not required for the UE. As the cells in MgNB and SgNB are activated in parallel, data transmission can continue and no interruption occurs during role change.
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Figure 1 Procedure of role change -- a form of DC-HO under NR-DC
Observation 1: Role change between the MgNB and the SgNB can be considered as a PCell change in DC.

Observation 2: Role change between the MgNB and the SgNB can be done without RACH access and L2 reset/re-establishment.
Observation 3: The role change does not have any impact to the data bearer(s) terminated at both MN and SN.
2.2 eMBB performed under NR-DC
.
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Figure 2 Procedure of eMBB under NR-DC
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Figure 3 Protocol stack changes during eMBB HO in DC scenarios
As is shown in Figure 2 and Figure 3, following the existing handover procedure, eMBB handover from the MN to SN still need to perform L2 reset/re-establishment at the SN. In addition, the split bearer is split under PDCP while eMBB require the split within PDCP. For eMBB PDCP has to be re-established. As a consequence, the SN is released first. This will cause interruption on the data TRX carried by the SN terminated bearers and MN terminated SCG bearer. Hence under NR-DC, if eMBB is conducted DC is effectively disabled and UE experience will be compromised. Thus existing eMBB cannot work properly in NR-DC environment.

After the reset, the UE need to perform random access (RA) to the SN (the target node). The RA process will introduce more signalling overhead and additional handover delay.
In most handover schemes including the baseline handover and various schemes under the umbrella of eMBB, the control plane and data plane transferring to the target node is an irreversible part of handover procedure. It means whenever the handover process is triggered, the full signalling exchanges will be conducted including those between RAN and CN. If there is radio condition fluctuation due to mobility, the ping-ponging could lead to large signalling overhead not only at the air interface but also in the network. The large delay when involving CN could also increase the chance of failure when ping-ponging occurs. It is desirable to conduct control plane and PDCP anchor change only when the network is certain the “role” change is really required. The cost and overhead is much lower by only add or release SgNB for mobility which only can be done by DC based handover.
Observation 4: Under DC, eMBB and other handover schemes still need to perform L2 reset/re-establishment at the SN.
Observation 5: Under DC, eMBB introduces the service interruption on SN terminated bearer(s) and the MN terminated SCG bearer.

Observation 6: eMBB does not support DC.
Observation 7: Under DC, eMBB has more signalling overhead than DC based handover.
Proposal 1: Based on the advantages of DC based handover over eMBB, RAN2 adopts DC based handover as baseline solution for 0ms interruption.
3 Conclusion
This paper mainly discusses the merits of DC based handover comparing with eMBB. Based on the above analysis, we have following observations and proposals:
Observation 1: Role change between the MgNB and the SgNB can be considered as a PCell change in DC.

Observation 2: Role change between the MgNB and the SgNB can be done without RACH access and L2 reset/re-establishment.
Observation 3: The role change does not have any impact to the data bearer(s) terminated at both MN and SN.

Observation 4: Under DC, eMBB and other handover schemes still need to perform L2 reset/re-establishment.

Observation 5: Under DC, eMBB introduces the service interruption on SN terminated bearer(s).

Observation 6: eMBB does not support DC.
Observation 7: Under DC, eMBB has more signalling overhead than DC based handover.
Proposal 1: Based on the advantages of DC based handover over eMBB, RAN2 adopts DC based handover as baseline solution for 0ms interruption.
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