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1 Introduction
In the RAN2#85bis meeting, there was discussion on S-RLM and S-RLF, and following basic agreements were made[1].
	Agreements
1
UE initiated random access is only supported to the special SCell but not for other SCells of the SCG. 

2
When there is RACH failure associated with SCells in SCG other than special SCell, UE does not report such failure to MeNB, and UE does not stop UL transmissions towards SeNB.



	Agreements
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.




Even though, above agreements were made, there are yet to discuss the detail operation of UE and behavior of network nodes. Thus, we discuss further details on S-RLF and S-RLM as well as behavior of functional nodes when S-RLF is occurred in this paper. 
2 S-RLF Procedure
1.1 S-RLF Detection 
Following reasons cause S-RLF at UE.
· A S-RLM for PSCell, which means that radio link toward PSCell is too poor for reliable reception of PDCCH. Thus this feature provides a UE with method to detect physical layer problem.
· A random access problem, which means that UE has reached to the maximum number of preamble transmission but random access has not still succeeded. 
· A RLC problem, which means that RLC retransmission has reached the maximum number of retransmission without successive delivery of RLC AM packet.
In Rel-11 specification, physical layer problem on PCell is detected by RRC when T310 expires. The T310 is started upon receiving N310 consecutive out-of-sync indications from lower layer and it may be stopped upon receiving N311 consecutive in-sync indications from lower layer.  

In Rel-12 Dual Connectivity, similar function like legacy RLM is necessary to monitor radio link quality of PSCell. Since, there may be however difference between MCG cells and SCG cells in terms of QoS requirement, it is necessary to configure independent RLM parameters for each CG. Therefore, we think that timer and constants for S-RLM are newly introduced and RLM parameters for SCG could be independently configured form MCG.
Similar to the S-RLM case, MAC/RLC parameters for S-RLF detection, including preambleTransMax and maxRetxThreshold, are also configured independently form MCG parameters based on above reasoning.
Based on above discussions, following parameters are needed for S-RLF
· T31x : Timer for detecting physical layer problem of PSCell

· N31y : Maximum number of consecutive “out-of-sync” indication received from lower layers at PSCell.

· N31z : Maximum number of consecutive “in-sync” indication received from lower layers at PSCell.

· preambleTransMax : maximum number of RACH transmission at MAC, which is specific to the PSCell
· maxRetxThreshold : maximum number of retransmission of AM PDU at RLC, which is specific to the radio bearers of SCG
Observation 1: New parameters, including timer and constants, are needed for S-RLM.

Proposal 1: Parameters for S-RLF detection can be configured independently from parameter for MCG.
1.2 S-RLF Reporting
When UE detects S-RLF, it does not need to trigger RRC connection re-establishment procedure but reports S-RLF occurrence to the MeNB. In order to deliver S-RLF to MeNB, since there is not a relevant message to indicate failure of SCG in legacy RRC specification, it is reasonable to define a new RRC message for reporting S-RLF of a UE. In this paper we refer to it as S-RLF indication. 
Proposal 2: Introduction of new RRC message for S-RLF reporting is required.
Based on the behavior of UE in case of radio link failure in current RRC specification, we consider following parameters as information elements of S-RFL indication message.  
· S-RLF cause

· Measurement report (RSRP and RSRQ measurement result of all SCG cells)
With S-RLF cause, the MeNB could aware of failure type that is occurred at UE. Measurement report is useful information for MeNB to perform further processing (i.e. which type of reaction should be performed) without additional measurement procedure. Namely, if all the measurement results of SCG cells are reported to MeNB, the MeNB could easily change a SCell to another PSCell quickly. 
Proposal 3: S-RLF indication should contain the following information such as S-RLF cause and measurement information of SCG cells.
1.3 UE Behaviour when S-RLF detection

On S-RLF detection, UE does not monitor PDCCH and suspends transmission toward uplink, according the agreements from RAN2#85. This operation is to minimize unnecessary UE processing and to avoid interference to other cells. 
Then, the UE generates S-RLF indication message including parameters described in section 2.2 and transmits it to MeNB. 
Along with reporting of S-RLF indication, following actions would be performed at UE. 
· Suspend SCG DRBs 

· For SCG bearer(s) : suspend SCG RLC and SCG PDCP
· For split bearer(s) : suspend SCG RLC 
· reset SCG MAC
There may be various reactions of MeNB after reception of S-RLF indication. Thus, after transmission of S-RLF indication, the UE only suspends SCG bearers and waits for further procedure from MeNB. In other words, UE does not autonomously change its cell group for the bearer (s) served by SCG in case of S-RLF.  
Proposal 4: On detection of S-RLF, UE reports SCG RLF to MeNB. And the UE immediately suspends SCG DRBs and resets MAC for SCG cells.
1.4 MeNB Behaviour when reception of S-RLF reporting

When MeNB receives S-RLF indication from a UE, it could decide on what additional procedure is required and initiate further procedure , as described following.
· PSCell change: This procedure could be occurred, if the cause of RLF is S-RLM or RA failure at current PSCell and other SCells in SCG have good link quality. In this case, MeNB could initiate PSCell change with MeNB-initiated SCG modification procedure. 

· Bearer reconfiguration: If MeNB receives S-RLF indication from a UE that has split bearer(s) or SCG bearer(s), it could reconfigure the bearer(s) to MCG bearer. In this case, MeNB could use MeNB-initiated SeNB modification procedure to reconfigure radio resource of the bearer(s). Additionally, MeNB may require the UE to transmit PDCP status report for efficient retransmission of reconfigured bearer(s). Regarding to the reconfiguration toward SCG bearer(s), it is especially necessary to redirect S1 path between S-GW and eNBs, which could be achieved by E-RAB modification procedure.
· Removal of SCG: If S-RLF could not be recovered by SCG cell depending on the measurement result or other reasons, the SCG should be released.   
In order to achieve above operatios, the MeNB could use RRC connection reconfiguration procedure without any other legacy procedure[2](i.e. RRC Connection Re-establishment), since the UE still has SRB(s) on MeNB even though it is S-RLF status. 
As mentioned above, since there may be various reactions of MeNB in case of reception of S-RLF indication from a UE, we think behaviour of MeNB depends on MeNB implementation.
Proposal 5: It depends on MeNB implementation to decide how to react to S-RLF indication from UE.
1.5 SeNB Behaviour after detection of S-RLF 

In order to identify S-RLF of a UE on SeNB, two types of mechanisms could be possible. The first one is that MeNB informs the SeNB of S-RLF of a UE and the other one is that SeNB might identify S-RLF of SCells with CQI report by UE. In case of both cases, it is necessary for SeNB to stop schedule radio resource to the UE. In addition to that, since there is possibility for the MeNB to perform additional procedure to solve the problem, the SeNB wait for MeNB’s control for a while. Thus, we think the action of SeNB is up to MeNB’s decision.  
Proposal 6: On detection of S-RLF, SeNB should stop scheduling and comply with indication from MeNB.
3 Conclusions
This paper discusses on S-RLF procedure. According to the discussion in section 2, following proposals are given:
Observation 1: New parameters, including timer and constants, are needed for S-RLM.
Proposal 1: Parameters for S-RLF detection can be configured independently from parameter for MCG.
Proposal 2: Introduction of new RRC message for S-RLF reporting is required.
Proposal 3: S-RLF indication should contain the following information such as S-RLF cause and measurement information of SCG cells.
Proposal 4: On detection of S-RLF, UE reports SCG RLF to MeNB. And the UE immediately suspends SCG DRBs and resets MAC for SCG cells.
Proposal 5: It depends on MeNB implementation to decide how to react to S-RLF indication from UE.
Proposal 6: On detection of S-RLF, SeNB should stop scheduling and comply with indication from MeNB.
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