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1. Introduction
In LTE systems, UE is only assigned a C-RNTI as it has only one serving cell for the purpose of uplink/downlink scheduling and transmission. In LTE-A systems, UE may be operated on multiple serving cells, but UE is also only assigned a C-RNTI since all serving cells are under the same eNB.  
However, in dual connectivity operation, a UE can connect with one MeNB and one SeNB, that means dual connectivity UE may simultaneously work on multiple serving cells which are controlled by different eNBs. In such case, how to allocate C-RNTI to identify the UE is a basic issue. In this contribution, we analyze this issue and several alternatives are proposed. 
2. Discussion
In general, to solve the issue mentioned above, there are the following two alternatives on how to identify dual connectivity UE.
Alternative 1: UE-based allocation, dual connectivity UE is allocated with one common C-RNTI across eNBs.

As CA UE, the dual connectivity UE is assigned only one C-RNTI which is used to uniquely identify the UE across all the severing cells which can be under the MeNB or the SeNB. The UE should detect its PDCCH based on this identification and processes the corresponding scheduling and transmission accordingly.
The UE-based C-RNTI allocation is simple for UE operation. UE only needs to maintain a single C-RNTI for all the severing cells. This C-RNTI can be assigned in the RA procedure during at first the UE accesses to the MeNB. Then the C-RNTI can be indicated to SeNB when MeNB and SeNB exchange UE context, and no more C-RNTI allocating issues are involved in subsequent RA procedure in the SeNB, UE can ignore the Temporary C-RNTI value in RAR as in carrier aggregation.

However, some potential collision will arise when the MeNB indicates the C-RNTI to the SeNB because the same C-RNTI may be already allocated to another UE by SeNB. To resolve this problem, some solutions can be applied.
· Option 1: Reserved some range of the C-RNTI values for dual connectivity UE.

In the current specification, the range of C-RNTI is 0001-FFF3, some values from this range can be reserved for the dual connectivity UE. When non-dual connectivity UE accesses to the SeNB, the SeNB should not allocate the C-RNTI from the reserved range. The MeNB is responsible for allocating the C-RNTI for dual connectivity UE during the RA procedure, and then indicating it to the SeNB when MeNB and SeNB exchange information about UE context in SeNB’s addition procedure. This solution is simple and the signalling overhead is small.
· Option 2: MeNB and SeNB coordinate the range of C-RNTI values for dual connectivity UE.
To improve the flexibility and utilization efficiency of the C-RNTI, MeNB can indicate the range of the C-RNTI values for dual connectivity UE to all SeNBs, SeNBs should feedback all the usable C-RNTI values in the range indicated by MeNB which are not allocated to other UEs. MeNB can decide the C-RNTI range for dual connectivity UEs based on the feedback from all SeNBs, and further indicate this information to all the SeNBs. This solution can improve the utilization efficiency of the C-RNTI, but need some interaction between MeNB and SeNB.
The merit for the UE-based allocation is simple as it reuses the Rel-8/9/10/11 mechanism, where a UE only maintains a unique C-RNTI value. However, one major drawback is that the system capacity is not improved since the same number of UEs as Rel-8/9/10/11 can be supported.
Alternative 2: eNB-based allocation, the dual connectivity UE is allocated with multiple C-RNTIs across eNBs
MeNB and SeNB independently allocate and manage the C-RNTI, the dual connectivity UE is allocated with multiple C-RNTIs. 
In RAN2#83Bis meeting, the conclusion is agreed that a dual connectivity UE connects to one MeNB and one SeNB, and the MeNB and the SeNB may have multiple service cells for a UE. So for this option, the dual connectivity UE should have 2 C-RNTIs.
For the C-RNTI allocation, the first C-RNTI used in the serving cells under the MeNB can be assigned in RA procedure for RRC connection setup. After that, when the SeNB is added, new C-RNTI(s) can be assigned in RAR procedure in the serving cell under the SeNB. 
This Alternative can increase C-RNTI resource utilization efficiency and guarantee to support higher number of UEs, as the C-RNTI used in the MeNB by one UE can be reused in the SeNB by other UE without any ambiguity. However, this solution has the burden for the UE to maintain multiple C-RNTIs, and it is different from legacy UE.
Based on the above analysis, for the C-RNTI issue in dual connectivity, our preference is the UE-based solution.
Proposal: The dual connectivity UE is allocated with one common C-RNTI across eNBs.
3. Conclusion

As discussed above, our proposal is shown below:
Proposal: The dual connectivity UE is allocated with one common C-RNTI across eNBs.
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