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1. Introduction

RAN2 decided in the meeting #85bis that the UE performs Radio Link Monitoring on the pSCell of the SCG and upon detection of Radio Link Failure on the pSCell, it reports to the EUTRAN about it along with the cause of the failure.
The decision in RAN2 meeting #85bis is captured below:

1
UE shall perform radio link monitoring on the special SCell (S-RLM) for the purpose of detecting L1 out-of-sync. S-RLM specification should reuse the current RLM specification as much as possible.

1a
UE shall report S-RLF to MeNB (triggered by RLM, RA or RLC) and indicates which of the triggers were met. 

1b
UE shall suspend UL transmissions to SCG upon S-RLF

2
UE is not required to monitor the PDCCH for the SCG upon detecting S-RLF.

3
The data transfer for a split bearer over the MeNB is maintained upon S-RLF.

5
The UE does not resume the connection to the SCG autonomously, i.e., it is up to the MeNB.

In this contribution, we discuss further details on actions that UE should perform after detection of RLF on pSCell.
2. Discussion
2.1 RLM Parameters for SCG

The RLM parameters comprise of T310, N310 and N311. In pre-Rel 12 only one set of RLM parameters are provided to the UE as the RLM is performed only on the PCell. However it needs to be discussed further, if one set of RLM parameters is sufficient for dual connectivity.
We think that in dual connectivity, the T310 typically can be configured differently for different type of cells. For example, a longer T310 value may be appropriate for macro cells while a shorter T310 value may be more appropriate for small cells. Similarly the counters N310/N311 can be configured differently. Hence in order to provide more flexibility to the EUTRAN for enabling an optimal configuration, it should be possible to set the RLM parameters of the small cell independently from the macro cells.
This is easily achievable as the RLM parameters are sent in system information and dedicated signaling.

Proposal 1: RLM parameters for SCG are configured independently from the RLM parameters of the MCG.
2.2 When and what to report for SCG RLF

In pre-Rel 12, a UE performs Radio Link Monitoring (RLM) on the PCell only. Upon detection of RLF, the UE performs the following [1]:-

· Stores the radio link failure information in the VarRLF-Report by appropriately setting the contents of its fields which includes the following:-

· Latest PCell Measurements
· Latest Neighbor Cell Measurements for EUTRA/UTRA/GSM/CDMA as configuration

· Location Information
· Failed PCell Identity

· Previous PCell Identity

· CRNTI used in the PCell

· Sets the rlf-cause to one of {PHY, MAC, RLC}

· The UE then either leaves the RRC_CONNECTED state or initiates the connection re-establishment.

The UE indicates the availability of the RLF-Report to the EUTRAN in a subsequent 
· RRCConnectionSetupComplete or 
· RRCConnectionReconfigurationComplete or 
· RRCConnectionReestablishmentComplete.

The EUTRAN based on the received indicator rlf-InfoAvailable, can chose to get the RLF-Report by sending a UEInformationRequest message including the rlf-ReportReq. If the UE receives UEInformationRequest message including the rlf-ReportReq, it sends UEInformationResponse including the VarRLF-Report it had stored when the RLF was detected.

The UE stores the VarRLF-Report for up to 48 hours.
However considering dual connectivity, the following issues needs to be discussed further:-

1. When to report the SCG RLF?

2. What information regarding SCG RLF should be reported?

For the first issue, we think that the UE should report the detection of SCG RLF to the EUTRAN as soon as possible so that the EUTRAN can take corrective measures like SCG Revival, SCG Replacement or SCG Release etc. 

Proposal 2: UE should report the SCG RLF immediately upon detection of SCG RLF to the EUTRAN.
With regard to the second issue, it is to be noted that the legacy retrieval mechanism is designed for SON while the SCG RLF requires prompt action from EUTRAN. Hence if the UE provides some assistance information (like measurements of neighbor cells) then such information should be provided to the EUTRAN as soon as possible as the corrective measures of EUTRAN may be based on this information. 

Further for the second issue, we can have three options as:-
A. Reuse the VarRLF-Report for reporting SCG RLF
B. Create a new RLF-Report for reporting SCG RLF which may have different set of information content than the VarRLF-Report

C. Report only the cause of RLF

In Option A, an indicator is required in the VarRLF-Report to indicate whether the RLF is for PCell or pSCell and accordingly the appropriate fields have to be set. The UE can autonomously send the VarRLF-Report upon detection of SCG RLF. However it is to be noted that not all fields in the legacy RLF report may be valid for SCG RLF reporting, for example previousPCellId, selectedUTRA-CellId, re-establishmentCellId etc. Hence the legacy RLF report cannot be used as it is (or with minor modification).
In Option B, the legacy RLF report is modified to cater to SCG RLF by removing the information content that is not valid for SCG RLF and may also involve addition of new information content which can be of assistance to EUTRAN specifically for SCG RLF handling. However this may need involvement of other working groups (RAN3) and hence may not be feasible considering the Release 12 timeline.

In Option C, the UE can autonomously indicate the SCG RLF by sending the cause of SCG RLF upon detection of the SCG RLF. For example the UE can use the “UEAssistanceInformation” message for this purpose as proposed in our companion contribution [2].

Considering the timeline of Release 12, we think that Option C is the simplest and the only feasible option among the options listed above. Further enhancements can be left to future releases.
Proposal 3: UE reports the SCG RLF indicating the cause of RLF immediately upon detection of SCG RLF to the EUTRAN.
Proposal 4: UE does not fill and stores the legacy RLF report for SCG RLF.
3. Conclusion
Based on the above discussions we propose:-
Proposal 1: RLM parameters for SCG are configured independently from the RLM parameters of the MCG.

Proposal 2: UE reports the SCG RLF immediately upon detection of SCG RLF to the EUTRAN.
Proposal 3: UE reports the SCG RLF indicating the cause of RLF immediately upon detection of SCG RLF to the EUTRAN.
Proposal 4: UE does not fill and stores the legacy RLF report for SCG RLF.
The specification changes based on the above proposals are presented in our companion collective [3].
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