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1 Introduction
For DC, RAN2 has discussed MeNB handover procedure mainly focusing on handling of SCG cells [R2-140900, R2-141800, R2-142780]. On the other hand, it hasn’t been discussed yet how to handle the bearers during MeNB handover procedure. As it has not been clearly defined the relationship between the cell and the bearer for DC, there could be a misalignment between bearer handling and cell handling at MeNB handover. This contribution discusses MeNB handover procedure taking the bearers into account. 
2 Discussion
In the legacy system, there is no case that a cell is configured without any bearer configured for the UE, or a bearer is configured without any cell configured for the UE because there is only one eNB from a UE perspective. 
In DC, there are two eNBs for a UE, i.e., the MeNB and the SeNB. Although RAN2 reached to an agreement that the SeNB Addition procedure is initiated only by the MeNB, it is not clear when the MeNB initiates the SeNB Addition procedure, i.e., whether it is allowed or not that the MeNB initiates the SeNB Addition procedure although there is no urgent need for SeNB resource but for the future use. This means that depending on MeNB decision, an SCG cell might be added without any bearer served on the SCG cell.
Observation 1: It is not clear whether the Addition of the first SCG cell always involves addition of the bearer to be served on the SCG cell.

Similarly, it is not clear whether the bearer which uses SeNB resource is immediately released upon the release of the corresponding SCG cell or the bearer is allowed to remain without any corresponding SCG cell.
Observation 2: it is not clear whether the Release of the last SCG cell always involves release of the bearer which was served on the SCG cell.

With the misalignment between the cell addition/release and the bearer addition/release, the situation becomes more complicated when looking into the bearer handling during the MeNB handover. Regarding MeNB handover, there are agreements on SCG cell handling as follows:
	Agreement 1: RAN2#85 
During MeNB-to-(M)eNB handover…

0
In the handover preparation information the information about SCG bearers is included

1
Based on this information the target (M)eNB prepares the RRCConnectionReconfiguration including mobilityControlInfo which triggers the MeNB-to-MeNB handover (forwarded via the source MeNB) and releases the SCG cells.
Agreement 2: RAN2#85bis
No need to optimize. SCG is released before an intra-cell or intra-MeNB handover and may be re-added afterwards. 

Agreement 3: RAN2#86
2
Allow intra-MeNB HO to include release of the SCG and addition of a non-disjunct SCG (i.e. cells of the same SeNB).


For a clarification, intra-cell handover is to refresh the security key so that the PCell is not changed, intra-MeNB handover is to change the PCell to another PCell of the same MeNB, and the inter-MeNB handover is to change the PCell of one MeNB to another PCell of a different MeNB. 
According to the agreements, during intra-cell, intra-MeNB, and inter-MeNB handover, the principle of handling SCG cells is to release all SCG cells and to add the SCG cells after handover completion if needed. Only the exceptional case is that the SCG cells of the SeNB are released and the SCG cells of the same SeNB are re-added for intra-MeNB handover (Agreement 3). 
With observation 1 and 2, Agreement 1, 2, and 3 do not imply that the SCG/Split bearer served on the SCG cell are necessarily released during MeNB handover. Accordingly, there would be the following cases during MeNB handover:

· Case 1: an SCG/Split bearer remains even though the corresponding SCG cell is released after all
· Case 2: an SCG/Split bearer remains temporarily without any corresponding SCG cell
These cases make L2 entity handling more complicated. For example, assume that a UE is configured with a Split bearer which is served on an SCG cell. During inter-MeNB handover, the SCG cell is released but the Split bearer possibly remains. Then, RAN2 need to introduce a new PDCP re-establishment procedure for the Split bearer operation. Furthermore, it is not aligned with the legacy principle in that there is no case that a bearer is configured without any corresponding cell configured for the UE in the legacy system. 
We think those cases can be easily avoided by aligning the bearer addition/release to the cell addition/release, i.e., to add the bearer when the cell is added, to release the bearer when the cell is released. Then, for MeNB handover, the network will either reconfigure the SCG/Split bearer to MCG bearer before performing MeNB handover, or release the SCG/Split bearer during MeNB handover. 
Proposal 1: In DC, the SCG cell addition/release is aligned with the SCG/Split bearer addition/release. 
Proposal 2: In DC, for SCG/Split bearer, the network either reconfigures the SCG/Split bearer to MCG bearer before MeNB handover, or releases the SCG/Split bearer during MeNB handover.
Note that with Proposal 1, even though the cell in the same SeNB is re-added during the intra-MeNB handover, if an SCG/Split bearer was not reconfigured to MCG bearer before handover, the SCG/Split bearer will be released first because the UE will perform SCG cell release first and then perform SCG cell addition later.
In this sense, the following agreement should be re-visited. 
	Agreement 4: RAN2#86 
1
During SCG Change, SCG-MAC is reset; SCG-RLC and SCG-PDCP (in case of SCG bearer) entities are re-established.
2
Allow intra-MeNB HO to include release of the SCG and addition of a non-disjunct SCG (i.e. cells of the same SeNB). 
The UE behaviour with respect to the SCG is the same as for SCG Change. The UE also does not need to determine whether it is an intra- or inter-MeNB handover. 
The NW may suppress the path switch since source and target SCG are the same. 


With the proposal 1 and the text highlighted with green, the SCG/Split bearer will be released as a consequence of release of the SCG cells during intra-MeNB handover. However, the text highlighted with grey is saying that the SCG MAC/RLC/PDCP are not released for SCG bearer but the UE only resets SCG MAC and re-establishes SCG RLC/PDCP. 
Given that intra-MeNB handover with release and addition of the SCG cell of the same SeNB wouldn’t be a main scenario for intra-MeNB handover, allowing this special case brings more complexity from protocol point of view only to achieve an optimization for a minor case. 
Proposal 3: For intra-MeNB handover, the UE behaviour with respect to the SCG is to release SCG-MAC/RLC/PDPC entities while the NW may supress the path switch. 
3 Conclusions
In this contribution, we discussed the bearer addition/release during MeNB handover together with the SCG cell addition/release, and proposed the followings:
Proposal 1: In DC, the SCG cell addition/release is aligned with the SCG/Split bearer addition/release. 
Proposal 2: In DC, for SCG/Split bearer, the network either reconfigures the SCG/Split bearer to MCG bearer before MeNB handover, or releases the SCG/Split bearer during MeNB handover.
Proposal 3: For intra-MeNB handover, the UE behaviour with respect to the SCG is to release SCG-MAC/RLC/PDCP entities while the NW may supress the path switch. 
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