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1. Introduction
At RAN2 #84, the following agreements were made with regards to RLF handling in Dual Connectivity [1].

1. No RLM is needed on a cell not carrying PUCCH in the SeNB.
2. RLF, if supported, of any SCG cell does not trigger RRC connection re-establishment.
3. FFS whether RLM is performed on the cell carrying PUCCH in the SeNB.
This contribution discusses RLF handling and the need of RLM for the SeNB cell carrying PUCCH (called special cell hereafter).
2. Discussion
From the contributions provided in the #84 meeting and the above agreements, the open issues are:
· Should an RLF be declared by RA problem or/and maximum RLC retransmission?
· If declared, what should UE do?

· Need of RLM on the special cell and UE behaviour when an RLF is declared by physical layer problem.
2.1. RA problem and maximum RLC retransmission
Bearing the past scenarios up to Rel-11 in mind that these cases were considered as an RLF or not, the decisive factor is whether the eNB can make aware of these problems and handle appropriately (SCell in CA) or only the UE can detect (PCell). For Dual Connectivity, both contention-free and contention-based RA procedures are supported towards SeNB. Although the agreement is not clear as to which type of SeNB cells both procedures are supported, we assume that at least, the special cell will support both. With this assumption, contention-based RA problem occurred on the special cell (e.g., due to UL data resuming on the SeNB-UE link) can only be detected by MAC in the UE. Likewise, maximum RLC retrains mission can only be detected by RLC in the UE. 
The UE should recover from these problems when detected. That is why Layer 2 is re-established on PCell by performing RRC connection re-establishment. According to the agreement that RLF of any SCG cells does not trigger RRC connection re-establishment, the other recovery mechanism has to be discussed. One approach is to introduce the failure reporting procedure discussed before (e.g., [2, 3, 4]). For instance, the procedure is:
Step 0. An RLF is declared by detecting RA problem or maximum RLC retransmission, 

Step 1. The UE autonomously stops any UL transmission toward SeNB, while keeping the RRC context for the SeNB cells.
Step 2. The UE reports the failure event to the MeNB by RRC signaling.

Step 3. The MeNB initiates the SeNB release procedure and remove all SCG cells configured for the UE.

To support the above procedure, the followings are proposed:
Proposal 1:
The UE should declare an RLF when RA problem or maximum RLC retransmission is detected on the special cell in the SeNB.
Proposal 2:
The UE should autonomously stop any UL transmission toward SeNB and abort RA procedure, if any, while keeping the RRC context for the SeNB cells.

Proposal 3:
The UE should be able to report the failure event to the MeNB by RRC signaling.
2.2. RLM on special cell
The need of RLM on SCells was discussed in Rel-10/11 and not agreed. This was because the eNB can detect the physical layer problem by the existing mechanisms, i.e., CQI and normal RRM measurement reports. Even for Dual Connectivity, the same rationale can be applied. Reusing RRM measurements is obvious that the UE can report the measurement results of the special cell to the MeNB by configuring Event A2/A3. CQI can also be reused as proposed in [5], if the SeNB release procedure can be initiated by the SeNB, which is FFS so far [1].
On the other hand, if Proposal 3 is agreed, the UE will anyway be able to report the failure event to the MeNB. The physical layer problem can also be included in this report message if RLM on the special cell is supported. In light of the fact that RLM itself is already available in the UE, support of RLM on the special cell would not be expensive. However, there would be negative effects of performing dual RLM, e.g., increasing UE power consumption. UE vendor’s opinions are appreciated to assess the impacts of dual RLM. Consequently, the followings are observed and proposed:
Observation 1:
Dual Connectivity can work without RLM on the special cell since the MeNB can detect the physical layer problem by CQI (if the SeNB release procedure can be initiated by the SeNB) and normal RRM measurement reports.
Observation 2:
If the failure event reporting procedure is agreed to introduce, the bar to support RLM on the special cell might become lower.

Proposal 4:
If Proposal 3 is agreed, it is proposed to discuss including an additional failure event of physical layer problem to the report procedure with support of RLM on the special cell.
2.3. Relation to RLF handling on PCell
If RLM on the special cell is supported, it is worth to clarify the relation to RLF handling on PCell. There was a proposal to declare the legacy RLF and RRC connection re-establishment only if RLF is detected on PCell in MeNB and the special cell in SeNB [6, 7]. In other words, the UE can be “alive” in the network even if either of them detects the legacy RLF. The gain of RLF robustness with this solution was quantified as found in [1]. However, the benefit is no longer valid considering the agreement that the transmission of RRC messages via SeNB is not supported [1]. For instance, even if the radio link on the special cell is alive while RLF is detected on PCell in MeNB, the UE cannot receive nor transmit the RRC messages on the special cell. It is make sense that the legacy RLF and re-establishment procedure is applied on PCell regardless of the radio link status on the special cell. Therefore, the following is proposed:
Proposal 5:
Even if RLF is supported on the special cell in SeNB, the legacy RLF and RRC connection re-establishment procedure should be applied on PCell in MeNB regardless of the radio link status on the special cell.
3. Summary and proposal
With regards to RLF handling on a special cell in SCG, the followings were observed and proposed:
Proposal 1:
The UE should declare an RLF when RA problem or maximum RLC retransmission is detected on the special cell in the SeNB.

Proposal 2:
The UE should autonomously stop L transmission (PUCCH, SRS) and ignore any PUSCH allocation on the special cell, while keeping the RRC context for the SeNB cells.

Proposal 3:

The UE should be able to report the failure event to the MeNB by RRC signaling.
Observation 1:
Dual Connectivity can work without RLM on the special cell since the MeNB can detect the physical layer problem by CQI (if the SeNB release procedure can be initiated by the SeNB) and normal RRM measurement reports.
Observation 2:
If the failure event reporting procedure is agreed to introduce, the bar to support RLM on the special cell might become lower.

Proposal 4:

If Proposal 3 is agreed, it is proposed to discuss including an additional failure event of physical layer problem to the report procedure with support of RLM on the special cell.

Proposal 5:
Even if RLF is supported on the special cell in SeNB, the legacy RLF and RRC connection re-establishment procedure should be applied on PCell in MeNB regardless of the radio link status on the special cell.
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