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1   Introduction
At RAN3#87 meeting, it has achieved some agreements for the handover enhancement in dual connectivity, which have been captured in TR 36.875 [1], e.g. the handover enhancement scenarios, the brief procedure for handover enhancement, the signalling flows for inter-MeNB handover without SeNB change and handover with SeNB addition. But there are still some FFSs left. In this contribution, we will further discuss the remaining FFS and give our proposals. 
2   Discussion
2.1   Solution for inter-MeNB handover without SeNB change 
Figure 2.1.1 shows the signalling flow for the inter-MeNB handover without SeNB change, which has already captured in section 4.3.2.2 of the TR 36.875 [1].
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Figure 2.1.1: Signalling flow for the inter-MeNB handover without SeNB changeFor the section 4.3.2.2 in the TR, the specified FFSs are listed and analyzed as follows:
NOTE: Whether the reference to the UE context in the SeNB will be provided with the SeNB UE X2AP ID or the C-RNTI allocated by the SeNB is FFS.

The SeNB UE X2AP ID uniquely identifies an UE over the X2 interface within a SeNB. And the C-RNTI allocated by the SeNB identifies a UE having a RRC connection within a SeNB. From RAN3’s point of view, it is usual to use the SeNB UE X2AP ID to associate with the UE context in a SeNB.
Proposal 1:  From RAN3’s point of view, it is usual to use the SeNB UE X2AP ID to associate with the UE context in a SeNB, because the SeNB UE X2AP ID identifies an UE over the X2 interface within a SeNB.
NOTE: Whether SeNB Modification Request or another X2AP message can be used in step 2 instead of SeNB Addition Request is FFS.

In Rel-13 SI on extension of dual connectivity [2], the intention of the enhanced solution for inter-MeNB handover without SeNB change is to avoid the same SeNB to be released first and then to be added. That is to say, it is not necessary to delete the UE context first and then establish the UE context again. The UE context is always present at the SeNB during the inter-MeNB handover. But the UE context at the SeNB may change after the UE handovers to T-MeNB, e.g. the SeNB related E-RABs may be added, modified or released and the security related information may change for the SCG bearer. It seems that the SeNB Modification Request message in step 2 is much more appropriate because the MeNB initiated SeNB Modification Preparation procedure is used to enable an MeNB to request an SeNB to modify UE context at the SeNB. According to the current specification [3], the SeNB Addition procedure is used to establish a UE context at the SeNB. Apparently, it is not applicable to use the SeNB Addition Request message in step 2 due to the existing UE context at the SeNB . Certainly, the SeNB Addition Request message can be enhanced and another X2AP message can be introduced in step 2 to achieve the target that the associated UE context at the SeNB is found and probably be changed. But it may bring large specification impact.
Proposal 2: The SeNB Modification Request message is much more appropriate to be used in step 2. 
NOTE:  Whether the target MeNB may indicate to the source MeNB that the SeNB is kept so that the source MeNB can skip the SeNB release procedure in step 5 and UE context release procedure in step 18 is FFS.
As the same as the previous solution for inter-MeNB handover without SeNB change in Rel-12, the Uu connection between UE and SeNB shall be released after receiving the RRCConnectionReconfiguration in step 6 in the enhanced solution for inter-MeNB handover without SeNB change in Rel-13, no matter whether the target MeNB indicates to the source MeNB that the SeNB is kept. The interruption of user data from the SeNB to the UE is inevitable. Obviously, the time between step 4 and step 6 for stopping the transmission of user data from SeNB to the UE is appropriate. From the current specification [3], on receipt of the SENB RELEASE REQUEST message in step 5, the SeNB shall stop providing user data to the UE. And the GTP TEID and Transport layer address of S-MeNB is included in the SENB RELEASE REQUEST message in step 5 to use for the data forwarding from the SeNB to S-MeNB afterwards. Thus, the MeNB initiated SeNB Release procedure in step 5 is necessary, which can keep the same behaviour as the previous solution. 
The purpose of step 18 is only to release control plane resources for the UE context associated to the S-MeNB. If the UE CONTEXT RELEASE message is used in step 18, the definition of the current UE Context Release procedure is needed to be modified. If the SeNB can get the information that the SeNB is unchanged by the indication from the target MeNB, or the SeNB UE X2AP ID or C-RNTI included in step 2, the SeNB may release control plane resources for the UE context associated to the S-MeNB autonomously. The UE Context Release procedure in step 18 is not mandatory. If the target MeNB indicate to the source MeNB that the SeNB is kept, the source MeNB can skip the UE Context Release procedure in step 18.
Proposal 3: The MeNB initiated SeNB Release procedure in step 5 is anyway needed. And if the target MeNB indicate to the source MeNB that the SeNB is kept, the source MeNB can skip the UE Context Release procedure in step 18, assuming that the SeNB can release control plane resources for the UE context associated to the S-MeNB autonomously.
NOTE: Data forwarding needs to be further considered in general and is FFS. Whether it is possible to omit data forwarding for SCG bearer is FFS.

For the E-RAB configured with the split bearer  or SCG bearer, on receipt of step 5 SENB RELEASE REQUEST, the SeNB stop providing user data to the UE, and if applicable, start data forwarding from SeNB to S-MeNB by using the GTP TEID and Transport layer address provided by S-MeNB in SENB RELEASE REQUEST. During the inter-MeNB handover, the data forwarding is from the S-MeNB to T-MeNB by using the GTP TEID and Transport layer address of T-MeNB included in the step 4 HANDOVER REQUEST ACKNOWLEDGE.  
For the E-RAB configured with the SCG bearer to be added or modified, the data is then forwarded from T-MeNB to SeNB. Thus, the data forwarding path is SeNB->S-MeNB->T-MeNB->SeNB. In such case, the data forwarding can be understood as the internal data forwarding at the SeNB, and the real data forwarding can be omitted.  
Proposal 4:  For the E-RAB configured with the split bearer or for the E-RAB configured with the SCG bearer to be released, the data forwarding is SeNB->S-MeNB->T-MeNB.  For the E-RAB configured with the SCG bearer to be added or modified, the data forwarding is SeNB->S-MeNB->T-MeNB->SeNB, which can be omitted since it can be understood as the internal data forwarding at the SeNB.

NOTE: Bearer type change (e.g. from MCG/SCG to SCG/MCG bearer or from MCG/spilt to split/MCG bearer) during inter-MeNB handover needs to be further considered and is FFS.
It is flexible for T-MeNB to decide the bearer type, i.e. MCG bearer or SCG bearer, according to the resource usage in the T-MeNB. Similarly, it is possible that the SeNB decides the bear type, i.e. MCG bearer or SCG bearer, based on the resource usage in the SeNB. And also, it is reasonable for T-MeNB to decide the bearer type, i.e. MCG bearer or split bearer, according to the QoS information of the bearer and the requirement of per-user throughput. So, the bearer type change (i.e. from MCG/SCG to SCG/MCG and from MCG/spilt to split/MCG) during the inter-MeNB handover is possible. But the requirement for the bearer type change from split/SCG to SCG/split during the inter-MeNB handover has not been found so far. 
Proposal 5:  Bearer type change (i.e. from MCG/SCG to SCG/MCG and from MCG/spilt to split/MCG) during inter-MeNB handover is allowed. But the requirement for the bearer type change from split/SCG to SCG/split during inter-MeNB handover has not been found so far. 
2.2   Solution for handover with SeNB addition
Figure 2.2.1 shows the signalling flow for the handover with SeNB addition, which has already captured in section 4.3.2.1 of the TR 36.875 [1].
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Figure 2.2.1: Signalling flow for the handover with SeNB addition

For the section 4.3.2.1 in the TR, the specified FFS is listed and analyzed as follows:
NOTE: Whether direct data forwarding from the eNB to target SeNB is possible is FFS.
For SCG bearer, the T-SeNB assigns the GTP TEID and Transport layer address and sends them to the T-MeNB in step 3 SeNB Addition Request Acknowledge message. The data is forwarded from eNB to T-MeNB, and then from T-MeNB to T-SeNB. If there is X2 interface between eNB and T-SeNB, and the eNB can get the GTP TEID and Transport layer address of the T-SeNB, the direct data forwarding from the eNB to the T-SeNB is possible. 
Proposal 6: If there is X2 interface between eNB and T-SeNB, and the eNB can getthe GTP TEID and Transport layer address of the T-SeNB , the direct data forwarding from the eNB to the T-SeNB is possible. 
3   Conclusion
In the contribution, we mainly discussed the remaining FFSs in the solution for inter-MeNB handover without SeNB change and the solution for handover with SeNB addition captured in TR 36.875 [1]. RAN3 is kindly asked to agree the following proposals:
Proposal 1:  From RAN3’s point of view, it is usual to use the SeNB UE X2AP ID to associate with the UE context in a SeNB, because the SeNB UE X2AP ID identifies an UE over the X2 interface within a SeNB.
Proposal 2: The SeNB Modification Request message is much more appropriate to be used in step 2. 
Proposal 3: The MeNB initiated SeNB Release procedure in step 5 is anyway needed. And if the target MeNB indicate to the source MeNB that the SeNB is kept, the source MeNB can skip the UE Context Release procedure in step 18, assuming that the SeNB can release control plane resources for the UE context associated to the S-MeNB autonomously.
Proposal 4:  For the E-RAB configured with the split bearer or for the E-RAB configured with the SCG bearer to be released, the data forwarding is SeNB->S-MeNB->T-MeNB.  For the E-RAB configured with the SCG bearer to be added or modified, the data forwarding is SeNB->S-MeNB->T-MeNB->SeNB, which can be omitted since it can be understood as the internal data forwarding at the SeNB.

Proposal 5:  Bearer type change (i.e. from MCG/SCG to SCG/MCG and from MCG/spilt to split/MCG) during inter-MeNB handover is allowed. But the requirement for the bearer type change from split/SCG to SCG/split during inter-MeNB handover has not been found so far. 

Proposal 6: If there is X2 interface between eNB and T-SeNB, and the eNB can getthe GTP TEID and Transport layer address of the T-SeNB , the direct data forwarding from the eNB to the T-SeNB is possible. 
The corresponding text proposal to TR 36.875 for Extension of Dual Connectivity in EUTRAN [1] is provided in [4].
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