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1. Introduction
In dual connectivity, the UE only triggers RLF procedure on MeNB PCell. How to deal with the failure status of the SCG cells is still an unsolved question. Undoubtedly, it is beneficial for the MeNB to know the situation of SCG cells so that the MeNB can take the corresponding actions, e.g., reconfiguring the bearers, releasing SCG cells, or waiting for data transfer resume for better user experiences and NW efficiency. Based on the current specifications, the failure status could be indicated by physical layer problem, random access problem, and RLC retransmission problem (i.e., reaching the maximum number of retransmission). Following the same logic, the failure status of SCG cells could be indicated when one of the three problem happened. In RAN2#85 meeting, the UE behaviour for RLF in SCG was discussed. The following agreements were reached [1].
	Agreements
1
UE shall inform MeNB of random access failure associated with an SCG cell at least for the special Scell. FFS for other SCells of the SCG.

2
UE shall inform MeNB of RLC failure associated with an SCG cell.

FFS whether UE shall inform MeNB of physical layer problem (L1 out of sync, like for PCell).

5
The UE shall not trigger RRC-reestablishment when detecting any of the above listed types of SCG failure (RACH, RLC, …).

6
The UE shall stop all UL transmission towards all cells of the SeNB when detecting any of the above listed types of SCG failure (RACH, RLC, …).


According to the agreements, the UE in dual connectivity shall inform the MeNB about the random access failure and the RLC retransmission failure associated with an SCG cell. But it is still FFS whether UE will also report its physical layer problem to the MeNB. Therefore, we would like to further discuss the issue of RLF handling in dual connectivity and provide our suggestions for the UE behaviour upon failure status of SCG cells is determined.
2. Discussion
For MCG PCell, the physical layer problem is detected if “out of sync” occurs (based on T310). But, there is still no consensus of performing RLM procedure on UE for SCG cell (at least for the special cell in SCG or other SCG cell with PUCCH). Consequently, there is also no agreement on informing the MeNB the physical layer problem by UE. Based on the related discussion and contribution [2], there are three options to inform MeNB about the physical layer problem of a SCG cell and only one of the three options needs the support of RLM procedure on SCG cells. The three options include (a) the SeNB or the UE informing the physical layer problem based on CQI and HARQ feedback, (b) the UE informing the physical layer problem based on RRM measurement event (by using the metrics RSRP or RSRQ), and (c) the UE informing the physical layer problem based on RLM procedure and the current RLF procedure. For option (a), although less specification effort is expected, the SeNB may need more time to detect physical layer problem [3] if we rely on the SeNB for the failure detection. In addition, the relationship between physical layer problem and CQI/HARQ feedback is not clear. We may suffer from the risk of unreliability of physical layer problem based on CQI and HARQ feedback indicated by the SeNB or the UE. For option (b), it is exactly the way for SCell removal in Rel-11 carrier aggregation. However, considering the reality that SCG cells is on another eNB (i.e., SeNB), the decisions for removing SCG cells with failure status should be made more carefully. Such removal may cause the releasing of SCG DRBs (i.e., SCG bearers) or reconfiguring of split bearers, and result in eNB resource scheduling. From this point of view, we suggest that the same RLM procedure should be used for SCG cells to detect physical layer problem. Specifically, we shall use the same way to detect the failure status for cells on MeNB and SeNB with no difference. Option (c) is therefore more suitable than the other two options. To support option (c), we first propose that RLM procedure shall be supported for SCG cells. If RLM is supported to SCG cells, the UE shall inform MeNB of random access failure, RLC failure, and the physical layer problem associated with SCG cells.
Proposal 1: RLM procedure is supported for SCG cells.
Proposal 2: UE shall inform MeNB of random access failure, RLC failure, and physical layer problem associated with SCG cells.
After MeNB receiving the report of random access failure, RLC failure, or physical layer problem, the UE remains SCG configurations until the SeNB connection is released by the MeNB, i.e., MeNB triggered SCG modification. However, the UE or the SeNB may detect that the cause of failure is disappeared, e.g., the radio conditions to the SeNB is getting better or the congestion in SeNB is mitigated. In such cases, it is possible to resume data transmission via the SeNB without performing SeNB release and addition procedures. Keeping SCG configurations upon receiving the failure report is especially useful for split bearers [4]. For a split bearer, the MeNB may stop the data transmission via SeNB when a failure status of SeNB is detected. Once the cause of failure is disappeared in a period, the MeNB may inform the UE to resume UL transmission with the configured SCG configuration, and inform the SeNB to resume DL transmission as well.
Proposal 3: It can be discussed not to release the SeNB immediately upon MeNB receives the report of random access failure, RLC failure, or physical layer problem associated with SCG cells from UE.
3. Conclusions
In this contribution, we give the following proposals for the issue of RLF handling in dual connectivity.
Proposal 1: RLM procedure is supported for SCG cells.
Proposal 2: UE shall inform MeNB of random access failure, RLC failure, and physical layer problem associated with SCG cells.
Proposal 3: It can be discussed not to release the SeNB immediately upon MeNB receives the report of random access failure, RLC failure, or physical layer problem associated with SCG cells from UE.
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