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1. Introduction
Email discussion [87#22] has covered many aspects of S-RLF detection and reporting in dual connectivity.  The UE should detect S-RLF and report S-RLF to MeNB. So far, it was agreed that the UE shall report S-RLF to MeNB triggered by RLM, RA or RLC failure and indicate which of the triggers were met. All these triggers are performed for the UE while in connected to the SeNB. Before the UE can detect S-RLF based on the defined triggers, there is a duration which the UE is uncontrollable by the MeNB. This contribution discusses the UE behavior immediately after the SeNB configuration and the possible mechanisms for solving the problem if the UE cannot detect the SeNB. 
2 Discussion
MeNB cooperates with SeNB to configure dual connectivity for UE. After MeNB sends SeNB configuration through RRC connection reconfiguration message to the UE, the UE needs to perform the following behaviors:
· Send RRC connection reconfiguration complete to MeNB;
· Acquire PSCell PSS/SSS;
· Acquire PSCell MIB;
· Send Preamble to SeNB;
· Receive MSG2 (MSG4 if contention based random access procedure on PSCell).
Figure 1 illustrates the SCG establishment procedure. RAN2 does not define the order of RRC connection reconfiguration complete message and random access procedure towards SCG. The figure illustrates a possible case that UE sends reconfiguration complete message before it acquires PSCell PSS/SSS.
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Figure 1 UE behaviors after receiving SCG configuration
If UE can not quickly acquire PSCell PSS/SSS (the latency between T0 and T2 is up to 30ms), or UE can not quickly acquire PSCell MIB (the latency between T0 and T3 is up to 50ms), the UE can not detect radio link failure on PSCell and can not perform random access procedure on PSCell. According to RAN2#87 agreements: 

The use of SCG RLM does not depend on timer T300, T301, T311 or T304 i.e. it is performed whenever an SCG is established.
Whether the S-RLF should be performed before or after the successful RA procedure was discussed in the email discussion. If the S-RLF is started after the successful RA procedure, any RA problem cannot be informed to the network. Therefore, we think the S-RLF should be started as soon as the SCG configuration is applied at the UE.  

Even if the S-RLF monitoring started immediately after the SCG configuration at the UE, there is possibility that the UE may not be able to acquire synchronization to the SeNB. As per the definition of RLM, the UE shall monitor the downlink quality based on the cell specific reference signal in order to detect the downlink radio link problem (section 7.6 of TS36.133). RLM is currently defined for the UEs who has acquired the synchronization and connected to the network. 

Unable to detect the cell has also been seen in legacy HO procedure. A HO timer (T304) is introduced to handle the situation where the UE cannot acquire synchronization to the target eNB after the HO command is received. In such a scenario, the UE performs RRC connection re-establishment upon the HO timer expiry. 

Even though it is not as critical as the legacy HO scenario, a similar situation could happen after the SeNB configuration, e.g. the UE cannot acquire synchronization to the SeNB. 

From above considerations, after UE receivers SCG configuration from MeNB, there is duration (T0-T4) during which MeNB can not know the situation about SCG from UE even if UE can not acquire DL synchronization of PSCell. UE will not report S-RLF to MeNB if UE cannot acquire DL synchronization of PSCell or PSCell MIB. It is necessary to introduce recovery mechanism to deal with this issue.
Observation 1: There is possibility that the UE may not be able to acquire synchronization to the SeNB after the SeNB configuration. In such situation, there should have a recovery mechanism such that the MeNB is aware of the UE connection status towards the SeNB.
There are three alternatives which could be considered as a recovery mechanism for the issue identified in observation 1. The alternatives can either be UE based or network based recovery mechanisms.

Alternative 1: UE based method. Similar to the legacy HO timer, one timer is introduced after UE receives SeNB configuration from MeNB. UE would start this timer once it applies SeNB configuration from MeNB. UE can stop this timer once it acquires PSCell MIB or send the first preamble to PSCell. If this timer expires, UE needs to inform MeNB so that MeNB can know SeNB status in time from UE, and MeNB may take necessary action e.g. release of SeNB. The synchronization failure indication can be transmitted as S-RLF indicator.  
Alternative 2: UE starts S-RLM once it receives SeNB configuration from MeNB. The RLM definition may need to be modified such that the UE performs the S-RLF even if the UE has not yet acquired the downlink synchronization to the SeNB. UE starts to evaluate whether in out-of-sync or in-sync no matter whether it has acquired PSCell PSS/SSS. If UE has not acquired PSCell PSS/SSS, UE considered itself in out-of-sync status. After UE receives N310 consecutive "out-of-sync" indications for the PSCell from lower layers, UE starts T310 (corresponding to PSCell, there is another T310 corresponding to PCell.). If T310 expires, UE reports radio link failure on SCG to MeNB. However, RAN4 should be consulted of the modification to the RLM definition and its feasibility.
      Alternative 3: For network based solution, SeNB needs to be enhanced to detect whether UE accesses itself in time after SeNB configuration. If UE does not access SeNB within a defined period of time, SeNB takes necessary action to inform the MeNB or trigger release of SeNB. 

Proposal 1: RAN2 is requested to discuss which recovery mechanism should be used when the UE is unable to gain synchronization to the SeNB upon the SeNB configuration. 

3 Conclusion 
This contribution discusses an issue where the UE is unable to acquire synchronization to the SeNB after SeNB configuration. The contribution discusses whether S-RLF procedure should be enhanced to cover for the above failure case or a network based method be used as a recovery mechanism.  The following observation and proposal are made.

Observation 1: There is possibility that the UE may not be able to acquire synchronization to the SeNB after the SeNB configuration. In such situation, there should have a recovery mechanism such that the MeNB is aware of the UE connection status towards the SeNB.

Proposal 1: RAN2 is requested to discuss which recovery mechanism should be used when the UE is unable to gain synchronization to the SeNB upon the SeNB configuration. 
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