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1
Introduction
The feMob work item [1] was approved at RAN#80, and the objectives are as follows:

	· Specify further enhancements to achieve following targets, [RAN2/3]
· reduce user data interruption during handover, which targets as close as possible to 0ms, i.e. relaxed requirements could be considered. 
· improve the robustness during handover,


One key objective is to improve the robustness during handover. In [2], we list some existing means related to feMob, and LTE Rel-15 HRLLC is also included. In this paper, we analyze possibilities of applying PDCP duplication into handover case.

Compared to the original version, we add some more technical analysis. 
2
Discussion
PDCP duplication mechanism has been studied in HRLLC work item and specified in Rel-15. In this case one PDCP PDU can be delivered by two RLC entities corresponding to one MAC entity in case of CA PDCP duplication or two MAC entities in case of DC PDCP duplication. 
In [3], some candidate solutions are listed for close to 0ms handover interruption, e.g. eMBB, DC-based handover.
For DC-based handover, we think it is natural to apply DC PDCP duplication to improve the robustness. As the whole procedure is quite like legacy SeNB addition and release procedures, only role change related signaling are introduced for PDCP relocation. As the DC based PDCP duplication can be enabled as the split bearer is established, so the role change indication message and the corresponding ACK message can be transmitted in duplication mode. In this case the failure rate of these messages can be reduced.

Observation 1: PDCP duplication can be enabled in DC based handover to improve robustness.
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Figure 1 Example of CA/DC-based duplication
For eMBB, the handover procedure is more like legacy procedure, except that UE can keep data transmission in both the source and the target cell, and thus there will be two PDCP entities in the network, i.e. one is located in the source eNB and the other one is located in the target eNB. The whole handover procedure consists of UE sends measurement report to source eNB, source eNB sends handover message, UE sends RRC reconfiguration complete message to target eNB, and transmission failure of each message can lead to handover failure. For PDCP duplication, actually it is a kind of PDCP SDU duplication, it could be also applied to eMBB solution. For DL data transmission, it is eNB implementation to perform duplication after it is configured. For UL data transmission, the UE performs PDCP SN allocation for two legs (to the source eNB and the target eNB). If duplication is configured, it may be SeNB and TeNB which performs the reordering and duplication discard. 
If the duplication mode is introduced in eMBB, the handover can be triggered early. Both measurement report and handover message can benefit from better radio link quality. When the source link quality becomes even worse, UE can send another measurement report to target eNB to trigger releasing source cell link. As PDCP SDU duplication has not been specified some minor specification work is needed.
Observation 2: PDCP SDU duplication can improve handover robustness for eMBB handover, while LTE Rel-15 PDCP duplication is applied for PDCP PDU.
Proposal 1: The combination of duplication and simultaneous connectivity solutions can be considered as an option to minimize interruption time and improve robustness.
3
Conclusions
This contribution has discussed duplication for DC based handover and eMBB handover, and we have the following observations:

Observation 1: PDCP duplication can be enabled in DC based handover to improve robustness.
Observation 2: PDCP SDU duplication can improve handover robustness for eMBB handover, while LTE Rel-15 PDCP duplication is applied for PDCP PDU.
And we propose:
Proposal 1: The combination of duplication and simultaneous connectivity solutions can be considered as an option to minimize interruption time and improve robustness.
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