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1. Introduction
In last meeting, RAN2 has roughly discussed some potential solutions for dual connectivity for Rel-12 Small Cell item, including mobility robustness, RRM enhancement, etc. These issues need to be further discussed. This contribution discusses the challenges and requirements of RLM (which is part of RRM) mechanism under potential dual connectivity architectures as proposed in [3] and [4], and gives our understanding on this issue.  
2. Discussion
2.1. Necessity of the anchor node monitoring the assisting node cell connection
According to previous meeting discussions [6] [8], RAN2 agreed three study scenarios for dual connectivity, and the key differentiation between dual connectivity and previous technology is that macro cell and small cell may be of separate node and connected with a non-ideal backhaul. Furthermore, from a standards point of view, each eNB should be able to handle UEs autonomously, i.e. provide the PCell to some UEs while acting as assisting eNB for other. Thus, both MeNB (Macro eNB) and SeNB (Small Cell eNB) can be chosen as the anchor node or the assisting node, and the assisting node has respective PCell for the UE’s transmission. For dual connectivity scenario, most companies consider that the SRB(s) transmitted on the anchor node is preponderant. Thus RRC function only supported by the anchor node is preferable. Moreover, when MeNB as the anchor node, MeNB acquires each cell’s measurement result and load/interference status more clearly and quickly than small cell does, as MeNB can acquire the cell statues from all small cells under the macro cell coverage. As such it is more suitable for the anchor node to perform CC (Component Carrier) management and/or radio bearer management. Therefore, the assisting node cell radio link problem handled by the anchor node might be more suitable and more flexible. Based on TS 36.331 spec, UE will verdict radio link failure detected while either of the following conditions is achieved: T310 expiry, or random access problem indication, or RLC retransmissions problem indication. Therefore, we can take such condition presented as the assisting node cell radio link problem (assisting cell RLF): the assisting node cell PHY problem; or the assisting node cell MAC random access problem; or the assisting node cell RLC reaching maximum number of retransmissions.
Observation 1: While using dual connectivity architectures, it is beneficial for the anchor node to perform CC management.
In the following, we analyze whether the anchor node can monitors the RLF issues of the assisting node cell connection without any assistance:
· The PHY layer issue: The anchor node can use the RRM measurement report to monitor the radio link of the PHY layer on the assisting node cell, like Rel-11 CA. Since the assisting node has PCell, CQI on PUCCH can be report to the assisting eNB itself, and the anchor node is not able to monitor radio link problem on other node cell without exchange.
· MAC layer issue: Firstly whether the UE is using contention-based or contention-free RA (Random Access) has not been decided yet. Secondly even with the contention-free RA on the assisting node cell, the RA issue can only be detected by the assisting node or the UE. Then the anchor node itself is not able monitor the RA issue of the small cell without the assistance from the assisting node or the UE.
· RLC layer issue: The assisting node may have independent RLC entity for the UE, thus RLC retransmission issue happened on the anchor node and the assisting node should be detected respectively. Then without the assistance from the assisting node or the UE, the anchor node is not able to know the status or results of the assisting node RLC.
From the analysis shown above, the anchor node is not able to detect assisting node cell RLF without any assistance from UE or assisting node. Furthermore, voluminous data for the UE would be distributed on  assisting node. If the anchor node cannot timely acquire the assisting node cell radio link problem, data interrupt for the corresponding UE’s radio bear would be induced and user throughput would be degraded. And the resources reserved for corresponding E-RAB are not able to be released in time. Thus, assisting node cell RLF information should be transferred to the anchor node ASAP.
Observation 2: Considering the potential dual connectivity architectures in the SCE SI, the anchor node itself is not able to detect the RLF of the assisting node cell without any assistance.
2.2. The assisting node cell RLM operation
Based on Observation 2, this section is divided to two parts: the assisting node cell RLF detection by the anchor node and the assisting node cell RLF handling.

· How the anchor node acquiring the assisting node cell RLF
There are two options for the anchor node to detect the assisting node cell RLF, listed below:

Alt1: UE reports radio link problem for the assisting node cell to the anchor node;

Alt2: The assisting node detects UE’s radio link problem and informs the anchor node the problem.
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Figure 1: solutions for Alt1 and Alt2
For Alt1, radio link problem for the assisting node cell is detected by UE, and the anchor node acquires the assisting nodecell radio link problem via UE reporting. Compared with Alt2, the advantage to choose Alt1 is that the UE knows radio link status more precisely and discovers link quality problem more quickly. The disadvantage of Alt1 is that more specification efforts (such as UE reporting signaling, small cell RLF detection condition, etc) could be introduced.
For Alt2, radio link problem for the assisting node cell is detected by the assisting node without UE’s assistance, and the anchor node acquires such radio link problem via assisting node informing. Compared with Alt1, Alt2 may only require the RLF information exchanging between the anchor node and the assisting node. Then less specification effort is expected. However, the disadvantage of Alt2 is that the network (the assisting node) needs more time to detect radio link problem.
Proposal 1: RAN2 is suggested to evaluate the assisting node cell RLM schemes.
· The assisting node cell RLF handling
Considering the potential dual connectivity architectures, UE’s RRC connection status on the PCell of the anchor node should not be affected by the radio link problem of the assisting node cell, since UE’s RRC connection is maintained by the anchor cell. In other words, the assisting node cell RLF should not introduce RRC connection re-establishment procedure. Hence, it should be further studied on how to handle the assisting node cell RLF.
Proposal 2: RAN2 is suggested to consider how to handle the assisting node cell RLF.
3. Conclusion
According to the analysis in section 2, we have the following observations and proposals:
Observation 1: While using dual connectivity architectures, it is beneficial for the anchor node to perform CC management.
Observation 2: Considering the potential dual connectivity architectures in the SCE SI, the anchor node itself is not able to detect the RLF of the assisting node cell without any assistance.
Proposal 1: RAN2 is suggested to evaluate the assisting node cell RLM schemes.
Proposal 2: RAN2 is suggested to consider how to handling the assisting node cell RLF.
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