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1. Introduction
In previous RAN2 meetings, 3 types of bearer have been agreed for dual connectivity and captured in the stage2 CR [1]: MCG bearer, SCG bearer and split bearer. MCG bearer refers to bearer that is associated with the MeNB only and uses the MeNB resource only. SCG bearer refers to bearer that is associated with the SeNB only and uses the SeNB resource only. Split bearer is associated with both MeNB and SeNB and uses both MeNB and SeNB resource. In this contribution, we firstly show the scenario that the bearer type may be switched based on e.g. traffic and mobility, and then we discuss how to switch the bearer type, in the end we propose that seamless bearer type switch is needed to avoid service interruption.
2. Discussion
1.1. Scenario
In our understanding, bearer type switch may happen in the following cases.

· Case 1：Load steering

In case 1, given that the MeNB is in high load situation and the SeNB is in relatively lower load situation, to improve the resource utilization, the MeNB could prefer to move part of the UE bearers to the SeNB for dual connectivity configured UE. This may be considered as MCG bearer to SCG bearer (or split bearer) switch. In the other way around, when the SeNB becomes in high load, the MeNB or the SeNB may need to move the bearers back from SeNB to the MeNB. This leads to SCG bearer (or split bearer) to MCG bearer switch.
Note that in this contribution MCG bearer also refers to legacy bearer when UE only has connection to one eNB.
· Case 2：Mobility not involved handover

As example in Figure 1, the dashed line represents the UE path. At position A, the MeNB can perform SCG addition and move the UE bearer to the SeNB, thus the MCG bearer to SCG bearer (or split bearer) happens. When the UE is at position B, the MeNB removes the SCG and switches the SCG bearer (or split bearer) back to MCG bearer.
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Figure 1 Mobility caused bearer type switch

· Case 3：MeNB handover

In the last RAN2 meeting, it has been agreed that “The target MeNB shall not configure target SCG as part of the RRCConnectionConfiguration including mobilityControlInfo.” [2]. In our reading, this means that the UE should not be in dual connectivity mode while performing handover, and can only be configured with dual connectivity after successful handover. Thus in this procedure, the UE SCG bearer/split bearer should be reverted to MCG bearer. 

· Case 4：RRC re-establishment

RAN 2 has not discussed UE behaviour when the UE configured with dual connectivity initiates RRC re-establishment. However, similar to CA case that the UE shall release all the Scells and go back to non CA mode in RRC re-establishment procedure, it is reasonable for the dual connectivity UE to release the SCG configuration and go back to legacy single connectivity mode upon initiating RRC re-establishment procedure. Furthermore, as we have agreed that the UE is in single connectivity mode when performing handover, we should align with this manner in RRC re-establishment procedure. Therefore, the UE SCG bearer/split bearer to MCG bearer switch can happen in the RRC re-establishment case.
1.2. How to realize the bearer type switch
As we have shown in section 2.1, bearer type switch can happen in many scenarios. This includes bearer type switch between MCG bearer and SCG bearer, and bearer type switch between MCG bearer and split bearer. 

To achieve this, one direct way is to release the source bearer type first and then setup the target bearer type to the associated network node again. Take the SCG bearer to MCG bearer case for example, firstly the MeNB sends RRCConnectionReconfiguration message to the UE to release the SCG bearer, then setup a MCG bearer which is associated to the same EPS bearer identity (the release and setup can be included in the same or separate RRCConnectionReconfiguration). By this way, the bearer seems to resume in MeNB. However, as specified in [3], when releasing a DRB, all the corresponding PDCP entity, RLC entity and DTCH logical channel should be released. Therefore, for the SCG bearer to MCG bearer type switch case, see Figure 2, if releasing the SCG bearer first, the corresponding SCG-PDCP entity, SCG-RLC entity and SCG-DTCH logical channel will be released. The data buffered in SCG-PDCP entity which have no chance for transmission or have been transmitted but not acknowledged by the peer entity will be flushed. This further results in data loss of this bearer, even if the related MCG bearer can be setup again later. 
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Figure 2 Example of radio protocol for dual connectivity UE

Moreover, in the last RAN2 meeting, it has been agreed that voice service is allowed in SeNB. In view of this, we believe that if data loss happens to the voice service due to bearer type switch in dual connectivity, this event is surely not a happy thing for the user. We therefore propose:

Proposal 1: RAN2 is kindly requested to discuss whether data loss due to bearer type switch is acceptable or not.

In case proposal 1 is acknowledged, then in order to avoid the data loss in bearer type switch, seamless bearer type switch method is expected. We understand that the bearer type switch between MCG bearer and SCG bearer (or split bearer) in dual connectivity is somewhat similar to the DRB moving from one eNB to another eNB in legacy handover procedure. In current handover procedure, the DRB reconfiguration is used to move the DRB from source eNB to target eNB, instead of first-release-then-setup, such DRB reconfiguration together with the PDCP packet (re-)transmission scheme can guarantee the service continuity in case of serving node change. According to this, we think such scheme can be reused in dual connectivity scenario for bearer type switch.

For example, when the MeNB wants to move a SCG bearer back to the MeNB, the MeNB signals RRCConnectionReconfiguration message to the UE to reconfigure this bearer, which may include reconfiguring PDCP/RLC entities, reconfiguring logical channel and switching the associated MAC entity, etc. 

Above bearer reconfiguration for bearer type switch case needs not to re-setup the L2 entities and consequently avoid the data loss. Then we propose:

Proposal 2: Bearer reconfiguration is preferred to achieve seamless bearer type switch.
3. Conclusions

This contribution shows the scenario for bearer type switch in dual connectivity and provides consideration on how to perform the bearer type switch. The following are proposed: 

Proposal 1: RAN2 is kindly requested to discuss whether data loss due to bearer type switch is acceptable or not.

Proposal 2: Bearer reconfiguration is preferred to achieve seamless bearer type switch.
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