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[bookmark: _Ref165266342]Introduction
According to the WID of the eFeMob, one major objective is to reduce the handover interruption time to 0ms. In this contribution, we propose a DC architecture based solution to reduce the handover interruption, and the contribution has some specific analysis on the user plane impacts of DC handover. 
Discussion 
DRB user plane architecture of DC handover


Figure 1: DRB user plane architecture of DC handover
In order to achieve the 0ms data transmission interruption during the handover procedure, the UE data transmission/reception should be kept during the handover. Here we consider that the DC split bearer architecture can be used to keep the data transmission at both the source connection and the target connection simultaneously during the handover, as the figure illustrated above.
Proposal 1: The split bearer architecture is used for DRB during the handover procedure, i.e. after the reception of the handover command and before the handover completion.
Regarding the time point of the handover completion, we consider that this can be a transmission of a confirmation message (i.e. RRCConnectionReconfigurationComplete message) sent to the target eNB. Then after the handover completion, we consider that it is not essential to keep the connection to the source eNB. This means that the target node can decide whether to keep the source connection as a SCG of the target node configuration, or to release the source connection. 
Proposal 2: The connection to the source eNB can be released/kept after the handover.
According to the current handover procedure, the layer-2 needs to reset if the PDCP anchor is changed from the source eNB to the target eNB, due to the key change. To achieve the 0ms interruption, the layer-2 reset should be avoided during the handover. According to the current bearer type change procedure, when the DRB is changed from the MCG bearer to the split bearer, the UE only needs to add the extra layer-2 entities (i.e. SCG RLC and MAC), and there is no interruption to the data transmission via the MCG. Then the major challenge of avoiding the layer-2 reset during the handover is due to the key change during the handover. From our understanding, there are several ways to avoid the layer-2 reset of the target connection. For example the PDCP can keep two keys (i.e. the source key and the target key) at same time during the handover. The details of the PDCP behaviours can be discussed further.
Proposal 3: The layer-2 entities (including PDCP, RLC and MAC) of the target connection does not reset when the PDCP key is changed at handover.
According to the figure given above, the PDCP entity at the UE is always kept, but the PDCP entity of the same DRB could be changed from the source eNB to the target eNB. From our understanding, the UE does not need to know how/when the PDCP anchor at the network side is change. Then when the UE’s PDCP receives the PDCP PDU from the target RLC entity, the PDCP PDU could be encrypted by either the source key or the target key. In order to use the correct key to decipher the PDCP PDU, the UE should be able to know whether the PDCP PDU from the target RLC is using the source key or the target key. The details on how the UE knows the specific key used for encryption can be studied further.
Proposal 4: The UE should be able to know whether the PDCP PDU from the target RLC entity is using the source key or the target key.
SRB user plane architecture of DC handover
Considering the UP architecture for the SRB, we consider that the intention of the DC handover is to reduce the data transmission/reception interruption to 0ms, supporting the simultaneous reception/transmission of the SRB from both the target eNB and source eNB is not essential.
Proposal 5: The split SRB via both the source eNB and the target eNB is not supported during handover.
Then at the reception of the handover command, the UE can established the SRB1/2 for the target connection. One question would be whether the UE still need to keep the SRB1/2 for the source connection. From our understanding, during the handover, there is no point for the network to reconfigure the UE configuration of either the target connection or the source connection. However the UE may be allowed to transmit some assistance information to the network, e.g. IDC or SCG failure. Thus we consider that RAN2 can discuss whether the source SRB1/2 needs to be kept during the handover.
Proposal 6: The target SRB1/2 are established at the reception of the handover command.
Proposal 7: RAN2 is kindly requested to discuss whether the source SRB1/2 is kept during the handover.

Conclusions
Based on the discussion given above, we have the following Proposals：
Proposal 1: The split bearer architecture is used for DRB during the handover procedure, i.e. after the reception of the handover command and before the handover completion.
Proposal 2: The connection to the source eNB can be released/kept after the handover.
Proposal 3: The layer-2 entities (including PDCP, RLC and MAC) of the target connection does not reset when the PDCP key is changed at handover.
Proposal 4: The UE should be able to know whether the PDCP PDU from the target RLC entity is using the source key or the target key.
Proposal 5: The split SRB via both the source eNB and the target eNB is not supported during handover.
Proposal 6: The target SRB1/2 are established at the reception of the handover command.
Proposal 7: RAN2 is kindly requested to discuss whether the source SRB1/2 is kept during the handover.
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