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1   Introduction
In the RAN2#82 meeting, some contributions analysed the measurement issue in dual connectivity[1][2]. In this contribution, we further analyse this issue and present some problem to be considered. 
2   Discussion 
In the small cell enhancement SI, the following three scenarios are already defined:
Scenario 1: the deployment scenario where macro and small cells on the same carrier frequency (intra-frequency) are connected via non-ideal backhaul.
Scenario 2: the deployment scenario where macro and small cells on different carrier frequencies (inter-frequency) are connected via non-ideal backhaul.
Scenario 3: the deployment scenario where only small cells on one or more carrier frequencies are connected via non-ideal backhaul.
In the following we analyse the measurement in dual connectivity according to these scenarios respectively.

2.1   The measurement in scenario 1
In the current network, there is always only one serving cell on a specific carrier frequency, and UE is aware of which serving cell should be considered as the reference serving cell when evaluate the trigger event. In R8/9, UE has only one serving cell so it is definitely the reference serving cell. In R10/11 CA, UE may have more than one serving cells (PCell and SCell), but they operates on different carrier frequencies, so there is still only one serving cell on a specific carrier frequency. In CA measurement, the reference serving cell is defined according to the following trigger events:
· For event A1 (Serving becomes better than threshold), UE considers the PCell or SCell that is configured on the frequency indicated in the associated measObjectEUTRA to be the reference serving cell;
· For event A2 (Serving becomes worse than threshold), similar to event A1, UE considers the PCell or SCell that is configured on the frequency indicated in the associated measObjectEUTRA to be the reference serving cell;

· For event A3 (Neighbour becomes offset better than PCell), UE considers the PCell to be the reference serving cell;
· For event A4 (Neighbour becomes better than threshold), UE only evaluates the neighbour cells, and there is no reference serving cell;
· For event A5 (PCell becomes worse than threshold1 and neighbour becomes better than threshold2), UE considers the PCell to be the reference serving cell;
· For event A6 (Neighbour becomes offset better than SCell), UE considers the SCell that is configured on the frequency indicated in the associated measObjectEUTRA to be the reference serving cell;
· Event B1 (Inter RAT neighbour becomes better than threshold), UE only evaluates the neighbour cells, and there is no reference serving cell;
· Event B2 (PCell becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2), UE considers the PCell to be the reference serving cell.
To illustrate the current rules clearly, we assume the measurement configuration in figure 1 as an example which may be too complicated in practice. Here the UE is configured with a PCell and one SCell.
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Figure1. Measurement configuration

Based on the measurement configuration in figure 1, UE performs the measurement according to each measurement ID in turn, and the corresponding reference serving cells are as follows:
· For Measurement ID 1/2/3, UE considers PCell to be the reference serving cell;
· For Measurement ID 4/5, UE considers SCell to be the reference serving cell;

From the above analysis, we can see that UE knows which cell as the reference serving cell in the current network according to the configured measurement object and reporting event. However, for a UE will dual connectivity in scenario 1, there are two serving cells (macro cell and small cell) on the same serving frequency, hence which cell should be the reference serving cell will be a problem. 
In scenario 1, network may configure different trigger events for macro cell and small cell, e.g., A3 event for macro cell handover and A2 event for small cell releasing. Considering the current restriction that only one measurement object is allowed to be configured for a specific carrier frequency, the network may configure the measurement configuration as follows:
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Figure2. Measurement configuration in scenario 1

According to this measurement configuration, as macro cell and small cell both operate on the serving frequency, so UE doesn’t know which cell should be used as the reference serving cell both for measurement ID 1 and measurement ID 2. We can see that the reference serving cell should be clarified in this scenario.
Observation 1: The reference serving cell should be clarified in scenario 1.

2.2   The measurement in scenario 2
In scenario 2, macro cell and small cell operate on different carrier frequencies. This scenario is similar to R10/11 CA. The measurement in CA can be reused here where macro cell can be treated as PCell and small cell as SCell. 
Observation 2: Measurement in CA can be reused in scenario 2.

2.3   The measurement in scenario 3

In scenario 3, if UE connects to one cell, the measurement in R8/9 can be reused. If UE connects to two cells operating on the same frequency, the problem analyzed in section 2.1 also exists here. If UE connects to two cells operating on different frequencies, the measurement in CA can be reused.
Observation 3: Measurement in scenario 3 should be considered for different cases.
As a conclusion, we propose that the measurement in dual connectivity should be studied by RAN2.

Proposal: RAN2 should study the measurement in dual connectivity.

3   Conclusion
In this paper, we analyse the measurement in dual connectivity for three scenarios respectively. In scenario 1, a new problem on how to define the reference serving cell is introduced because there are two serving cells on the same serving frequency. In scenario 2, we think the measurement in CA can be reused. In scenario 3, the measurement should be researched for different cases. Finally, we propose that the measurement in dual connectivity should be studied. 
Proposal: RAN2 should study the measurement in dual connectivity.
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