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1. Introduction

As described in the RAN3 email discussion [1], the cause values for dual connectivity may be borrowed from the existing cause values used for S1AP, e.g., handovers. However, the necessity of reusing the existing cause values and the possibility of additional cause values for dual connectivity required further discussion. In particular, the cause value “Radio Connection With UE Lost” should be further clarified. Based on the description in [1], this cause value seems to be only applicable for the SeNB release message and it is unclear whether the cause value is applicable for the MCG-RLF, SCG-RLF or both. Additionally, it should be further considered whether this cause value is also applicable for the MeNB initiated SeNB Modification preparation procedure in case the MeNB decides not to release the SeNB upon SCG-RLF. 
This contribution discusses how “Radio Connection With UE Lost” should be handled in X2AP.
2. Discussion 
2.1. SeNB initiated SeNB Release
“Radio Connection With UE Lost” is a cause value used for informing another eNB of radio link failure. SeNB may include this cause value in the SeNB initiated SeNB Release for informing MeNB of SCG-RLF. However it is questionable if this cause value is really needed since the UE sends SCGFailure report to the MeNB immediately after the SCG-RLF occurrence. Additionally, RAN2 reached an agreement [2] that “There is no need to provide means for SeNB to notify failure of SCG serving cells to the MeNB”. So, at least from RAN2’s perspective, “Radio Connection With UE Lost” is not needed in SeNB initiated SeNB Release.
Proposal 1: “Radio Connection With UE Lost” is not needed for the SeNB initiated SeNB Release procedure since the UE has already reported the SCG-RLF condition to the MeNB.
2.2. MeNB initiated SeNB Release

MeNB may initiate SeNB Release if it recognizes radio link failure occurs. However there are two types of radio link failures, i.e. RLF for MCG and for SCG. SeNB may not understand which type of failure has occurred. The fundamental question is if this cause value is even needed for SeNB Release since this message cannot be rejected. Otherwise, if SeNB can utilize the cause value for e.g. parameter optimization, RAN3 should clarify the types of cause values. As a minimal expansion, new cause value like “SeNB Radio Connection With UE” may be introduced.
Proposal 2: RAN3 is kindly asked to discuss whether “Radio Connection With UE Lost” is necessary for SeNB Release. If this cause is useful for SeNB, the RLF type should be clarified.
2.3. MeNB initiated SeNB Modification preparation
According to the current specification [3], the UE provides the SCGFailure report to the MeNB with up-to-date measurement result. The MeNB may use the reported measurement result to decide whether the SeNB should be released or modified. In addition to the measurement report, the SCGFailure report also includes details of the cause of the SCG-RLF, i.e., physical layer issue, random access failure or RLC failure. This information is also used by the MeNB to determine whether the SeNB should be released or modified. Clearly, there is no expectation that the MeNB will always release the SeNB; hence the need to provide measurement report for all SCG cells. 
Of course, if the radio conditions of the reported measurements of the SCG cells are poor, the MeNB may decide to release the SeNB using the MeNB initiated SeNB Release procedure. Regardless of the indicated cause value, the SeNB cannot reject the SeNB Release request.
However, if one or more of the SCG cells are in good radio condition, the MeNB has the option to initiate the SeNB Modification preparation for PSCell change since PSCell change can only be performed in SCG change procedure and the SCG change procedure is mapped to SeNB Modification as specified in [4]. 
Observation 1: The MeNB may initiate the SeNB Modification in order to change PSCell upon reception of SCGFailure report from the UE.
Desired Action of SeNB
Assuming the MeNB has decided not to release the SeNB upon the reception of the SCGFailure report from the UE, the MeNB may initiate the SeNB Modification preparation procedure which may include the request to add new SCG cells as a candidate for a new PSCell. However, unlike the case for the SeNB Release Request, the SeNB is allowed to reject the MeNB initiated SeNB Modification preparation. Without the knowing the cause of such a modification request (i.e., due to SCG-RLF), the SeNB may reject the modification for the wrong reason which is undesirable.
Although it may be possible for the SeNB to detect the occurrence of SCG-RLF, the detection of this failure may not be immediate without feedback from the UE. This is precisely the reason why the SCGFailure report is sent immediately to the MeNB upon SCG-RLF. In turn, the SeNB should have the opportunity to receive the same indication of this failure without delay.
Furthermore, since it isn’t necessary for the MeNB to inform the SeNB of MCG-RLF as part of the MeNB initiated SeNB Modification procedure, there is no ambiguity to reuse the cause value “Radio Connection With UE Lost” for this procedure as it can only be for the occurrence of SCG-RLF.
Proposal 3: The cause value “Radio Connection With UE Lost” should be included in the MeNB initiated SeNB Modification procedure when SCG-RLF occurs.
3. Conclusion
This contribution addresses the need for clarification of the cause value “Radio Connection With UE Lost” used in the SeNB Release Request; whether it should be applicable for the occurrence of MCG-RLF, SCG-RLF or both. In particular, the contribution provided reasons why the same cause value should also be reused for the MeNB Initiated SeNB Modification preparation procedure. We have the following observation and proposals.
Proposal 1: “Radio Connection With UE Lost” is not needed for the SeNB initiated SeNB Release procedure since the UE has already reported the SCG-RLF condition to the MeNB.
Proposal 2: RAN3 is kindly asked to discuss whether “Radio Connection With UE Lost” is necessary for SeNB Release. If this cause is useful for SeNB, the RLF type should be clarified.
Observation 1: The MeNB may initiate the SeNB Modification in order to change PSCell upon reception of SCGFailure report from the UE.
Proposal 3: The cause value “Radio Connection With UE Lost” should be included in the MeNB initiated SeNB Modification procedure when SCG-RLF occurs.
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