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1. Introduction

According to the current agreements, upon the detection of S-RLF, the UE shall report the cause of the S-RLF to MeNB (RLM, RA or RLC failure) and suspend UL transmission and PDCCH monitoring on the SCG.  Upon receiving the S-RLF report from the UE, the MeNB has the option to reconfigure the UE by releasing the SCG or by resuming the UE’s operation with the same SCG.  However it is unclear whether the MeNB can make the proper decision with only the cause of the S-RLF. 
This contribution discusses whether UE should also include the latest measurement results in the S-RLF report.
2. Discussion
During RAN2#85bis, the following agreements were reached:
	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.
5  The UE does not resume the connection to the SCG autonomously, i.e., it is up to the MeNB.



It has been explained in [1] that in many cases when S-RLF occur the PSCell or even the SCG may need to be changed.  And it would be simpler for the UE to have the same UE behaviour as the RLF for MCG by releasing all the resources associated with the SCG as opposed to the suspension of UL transmission and PDCCH monitoring when it detects S-RLF.  However, in some cases, the release of resources associated with all cells in SCG is not preferred, e.g. if only PSCell deteriorates and other SCells in SCG are still good enough.  Examples of such scenarios are shown in Figures 1 and 2.
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Figure 1 S-RLF in PSCell triggered by interference from a neighbour small cell on the same frequency layer while other cells in SCG remain unaffected
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Figure 2 S-RLF in PSCell triggered by interference from a MCG cell on the same frequency layer while other cells in SCG remain unaffected
In both cases, S-RLF is detected by the UE due to excessive interference, while other cells in SCG remain unaffected.  MeNB has the option to reconfigure the UE to resume dual connectivity operation with the same SeNB.  In order to avoid the unnecessary complexity to establish a new connection to the same SeNB, the UE should not follow the current UE behaviour upon RLF which implies the UE would reset MAC, and follow the current procedures to release SCells.  Instead, any further UE action beyond agreements 1b and 2 above should be decided by the MeNB which is also consistent with Agreement 5 above. 
Confirmation: Upon S-RLF, UE should not apply any further action until it is reconfigured by the MeNB.
Assuming the UE remains suspended for UL transmission and PDCCH monitoring when S-RLF is triggered, once the MeNB is notified of the S-RLF condition, it should have the option to release or to resume the SCG for the UE.  However, in order for the MeNB to decide whether to resume or release the SCG, it will need to know whether any of the cells in SCG can be a candidate for the PSCell.  Simply knowing the cause of the S-RLF (i.e., RLF, RLM or RACH failure) doesn’t provide the MeNB with sufficient information to make the proper decision.  For the proper decision by MeNB, it should know the measurement results of the SCG.
Proposal 1: MeNB should be provided with measurement results of serving cells in SCG upon S-RLF.
If Proposal 2 is agreeable, there are two potential alternatives for the MeNB to obtain the measurement results of the SCG:
Alt 1: Reusing the existing measurement report mechanism which is based on the existing timeToTrigger criteria.
Alt 2: The latest measurements results from the SCG cells, as triggered by S-RLF, should be included as part of the contents in the S-RLF report.
With Alt 1, it is up to the MeNB to configure the UE with the appropriate measurements events for the SCG cells, and it is also up to the MeNB whether the measurement reports are also shared with the SeNB, to assist the SeNB in choosing the most appropriate PSCell so that S-RLF may be prevented as much as possible.  Since the reporting of the measurements and events are based on timeToTrigger, the MeNB may not know the latest measurement results associated with the triggering of the S-RLF.
With alternative 2, the measurement reports of serving cells of SCG are included as part of the S-RLF report sent to the MeNB.  It may be further discussed whether measurements from neighbour cells also need to be included.  With this alternative the latest measurements corresponding to the cause of the S-RLF can be reported to the MeNB.  This is also consistent with the existing RLF report for MCG which includes these types of measurements as part of VarRLF-Report.  
Based on the above comparisons, alternative 2 would provide a greater benefit to the MeNB for making the appropriate decision.
Proposal 2: The latest measurement results from the SCG cells, as triggered by S-RLF, should be included in the S-RLF report.
According to current agreements, the MeNB is allowed to provide the latest measurement results of SCG cells when requesting the SeNB to add an SCell or establish SCG.  In the case of S-RLF, it would be beneficial for the SeNB to obtain the latest measurement results esp. if the MeNB chooses to resume the UE’s operation with the same SCG. However, this doesn’t fall into the category of adding an SCell or establishing a new SCG; therefore, further clarification may be needed to allow the MeNB to provide the these S-RLF related measurements to the SeNB.  Additionally it may be useful for the MeNB to inform the SeNB of the cause for the S-RLF in case the MeNB chooses to resume the UE’s operation with the same SCG.  In particular, it may be useful for the SeNB to know whether the cause of the S-RLF is due to RACH or RLM failure to assist the SeNB in choosing the most appropriate PSCell for the UE.  
Proposal 3: If the MeNB chooses to resume the UE’s operation with the same SCG upon S-RLF, the MeNB can provide the latest measurement reports and the cause of S-RLF to the SeNB. 
3. Conclusion
This contribution discusses the need for the UE to provide additional information to the MeNB upon S-RLF.  It is suggested that the MeNB should be the entity to decide whether the SCG should be released or resumed for the UE.  The latest measurement reports should be provided to the MeNB upon S-RLF in order to assist the MeNB in making the proper decision.  In case the MeNB decides to resume the UE’s operation with the same SCG, it would be helpful for the MeNB to provide the measurement reports along with the cause of the S-RLF to the SeNB. We have the following confirmation and proposals.
Confirmation: UE should not release the all resources associated with the SCG when S-RLF is triggered.
Proposal 1: MeNB should be provided with measurement results of serving cells in SCG upon S-RLF.
Proposal 2: The latest measurement results from the SCG cells, as triggered by S-RLF, should be included in the S-RLF report.
Proposal 3: If the MeNB chooses to resume the UE’s operation with the same SCG upon S-RLF, the MeNB can provide the latest measurement reports and the cause of S-RLF to the SeNB.
4. References
[1] R2-142031, Details on S-RLF, Intel Corporation
[2] R2-142839, Introduction of Dual Connectivity, NTT DOCOMO, INC.
1

