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1. Introduction
This paper discusses how the measurement gap is configured for a UE in the operation of Dual Connectivity.
2. Discussion
From the contribution provided in the last meeting [1], the following issue can be a first step to consider the measurement gap configuration for Dual connectivity.
Issue 1. A single gap configuration for both MCG and SCG or multiple gap configurations for each CG?
Issue 2. The measurement gap should be aligned between MCG and SCG?
RAN2 at #85 meeting agreed that for measurements, the configured set of serving cells includes all cells from MCG and SCG [2]. With this agreement, a simple extension from CA is to apply the same principle for Dual Connectivity as well. Namely, a single gap configuration is applied for the configured set of serving cells. Multiple gap configurations were discussed for Rel-10 CA and not chosen as a solution since the solution depends on the RF implementation and hence was though as complex. Perhaps, the same reasoning can be applied for Dual Connectivity as there would be no difference between CA and Dual Connectivity in terms of the UE RF implementation. As proposed in [1], the solution to apply a single gap only for MCG cells can be considered. However, as also explained in [1], this approach works for a certain condition on the RF implementation. Otherwise, the UE cannot receive any UL/DL data on all SCG cells while measurement gap is configured on MCG cells. This results in wasting the radio resource in SCG and is not desirable. Likewise CA, the ideal approach is such that the measurement gap is aligned between MCG and SCG. For Issue 1 and 2, the followings are proposed:
Proposal 1:
A single measurement gap is applied for the configured set of serving cells (i.e. all serving cells in MCG and SCG).
Proposal 2:
The measurement gap should be aligned between MCG and SCG cells.
Issue 3. How to align the measurement gap between MCG and SCG?
RAN1 informed by their LS that Dual Connectivity should support both the synchronised and unsynchronised operations [3]. If RAN2 agrees to assume that SFN is not aligned between the MeNB and SeNB as proposed in [4], the SFN and subframe offset between the two eNBs has to be obtained for the measurement gap coordination. To acquire the SFN/subframe offset, the following alternatives can be considered:
Alternative 1:
Both the MeNB and the SeNB learn the SFN/subframe offset each other. The MeNB tells the offset to the UE.
Alternative 2:
The UE measures the SFN/subframe offset between the two eNBs and reports to the MeNB. The MeNB tells the reported offset to the SeNB.
Alt.1 is the same alternative proposed for the SI and SFN handling [4]. Both alternatives have to be studied for further and can be consulted by RAN4 and RAN3 if needed. Even for both alternatives, the boundary of SFN/subframe may not be aligned and differ 0.5 TTI at maximum. For this case, the eNB can decide not to schedule the data on the subframe before and after the measurement gap. For Issue 3, the followings are proposed:
Proposal 3:
To coordinate the measurement gap between the MeNB and the SeNB, the SFN/subframe offset between the two eNBs has to be obtained.
Proposal 4:
To obtain the SFN/subframe offset, there are the following alternatives:

Alt.1:
Both the MeNB and the SeNB learn the SFN/subframe offset each other. The MeNB tells the offset to the UE.
Alt.2:
The UE measures the SFN/subframe offset between the two eNBs and reports to the MeNB. The MeNB tells the reported offset to the SeNB.
Proposal 5:
RAN2 is respectfully asked to discuss both alternatives and can ask RAN4 and RAN3 to consult them if required. 
3. Summary and proposal
For the measurement gap configuration in Dual Connectivity, the followings were proposed:
Proposal 1:
A single measurement gap is applied for the configured set of serving cells (i.e. all serving cells in MCG and SCG).
Proposal 2:

The measurement gap should be aligned between MCG and SCG cells.

Proposal 3:
To coordinate the measurement gap between the MeNB and the SeNB, the SFN/subframe offset between the two eNBs has to be obtained.
Proposal 4:
To obtain the SFN/subframe offset, there are the following alternatives:

Alt.1:
Both the MeNB and the SeNB learn the SFN/subframe offset each other. The MeNB tells the offset to the UE.
Alt.2:
The UE measures the SFN/subframe offset between the two eNBs and reports to the MeNB. The MeNB tells the reported offset to the SeNB.
Proposal 5:
RAN2 is respectfully asked to discuss both alternatives and can ask RAN4 and RAN3 to consult them if required.
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