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1 Introduction

During re-establishment today, Scells are released.  Further, when a DRB is released, NAS is informed and EPS bearer is also released.  This “default” handling of Scells during re-establishment creates some issues with dual connectivity for both architectures 1A and 3C bearers.  

This document discusses the issues and possible solutions for handling the bearers in the small cell during re-establishment for bearers in architectures 1A and 3C.

2 Discussion
During re-establishment today, Scells are released.  If we continue with this principle when the UE is in dual connectivity, the bearer or part of the protocol stack associated with the small cell depending on the architecture.  

2.1 Architecture 1A Bearers
With dual connectivity 1A, bearers are established in the SCG and subsequent release of the SCG and the associated DRBs need some discussion.   During re-establishment today, Scells are released.  Further, when a DRB is released, NAS is informed and EPS bearer is also released.  At very least EPS bearer should not be released during re-establishment for DC.  To handle this, several options are possible:

1) SCG is not released as part of the re-establishment procedure (including first reconfiguration).  
This implies also that the bearers in the SeNB are not also released autonomously by the UE during the re-establishment procedure and hence there is no issue about releasing the EPS bearer.    However, even if it is acceptable, since re-establishment could be towards another MeNB, this cannot be the only option specified.  


2) SCG is not locally released as part of re-establishment but explicitly during the first reconfiguration after the re-establishment.
This implies also that the bearers in the SeNB are not also released autonomously by the UE during the re-establishment procedure and hence there is no issue about releasing the EPS bearer.    The SCG is then released as part of the first re-configuration after the re-establishment.  The bearers are released from the SeNB and re-established in the MeNB in the same first reconfiguration message. This handling is also similar to the decision today to not establish SeNB during the HO procedure.  However, at very least, we would need to stop UL control channel tx to the SeNB during the re-establishment.
3)  SCG and lower layers are released but keep PDCP to allow subsequent transfer of the DRB to another eNB or to re-establish in the same SeNB.  
In this option, the UE autonomously releases the lower layers up to PDCP during the re-establishment.  Since the PDCP is retained, the DRB is not fully released and hence there is no impact on EPS bearer either.  The bearer is then re-established in the same SeNB or in the MeNB depending for example on whether the SeNB is established or not as part of the re-establishment.  Since PDCP is not autonomously released by the UE, it is possible to not only re-establish the PDCP and hence the bearer without data loss in the SeNB or in the MeNB (with data forwarding).


4) Release all of the SeNB context including the PDCP but not inform the NAS about the release.  
In this option the SeNB context is cleared autonomously by the UE but the NAS is not informed when the RB is released.  So there is no issue of releasing the EPS bearer.  The EPS bearer ids needs to be retained in the AS so that when the bearers are re-established as part of the re-configuration, the association between the EPS bearer and new RB can be rebuilt (this is similar to the concept used for Full reconfiguration).  There will be data loss since the PDCP is cleared by the UE.  

Option 1 is not considered a viable solution.  Option 4) has the worst performance in terms of user data since PDCP is reset and is hence worse compared to the current re-establishment performance.  It is however most in line with current model where Scell is released during the re-establishment (but it should be noted that Scell today does not involve any of higher layers).   Between option 2) and option 3), there does not seem to be a big difference in terms of performance or specification/implementation complexity and it is more a matter of subjective preference.

Proposal #1: For bearers in SeNB in architecture 1A, discuss and decide between the two options listed below for handling of bearers in SeNB during re-establishment during re-establishment in the MeNB:

option 2: SCG is not locally released as part of re-establishment but explicitly during the first reconfiguration after the re-establishment

option 3: SCG and lower layers are released but keep PDCP to allow subsequent transfer of the DRB to another eNB or to re-establish in the same SeNB
option 4: Release all of the SeNB context including the PDCP except EPS id and not inform the NAS about the release.  
2.2 Architecture 3c Split Bearers
For the split bearers in architecture 3C, there is no PDCP entity in the SeNB and hence the issue of impact on EPS bearer does not arise.  Nevertheless, the discussion on whether to release of the Scells and its impact during re-establishment still needs some discussion.  
If the SeNB is released autonomously as part of the re-establishment, the UE will release that path.  In the downlink, it does not have much impact other than on PDCP data recovery procedure which will be similar to normal SeNB release.

Hence it is proposed:
Proposal #2: UE autonomously releases the split bearers over SeNB during re-establishment.  DRBs are reconfigured in the first reconfiguration after re-establishment as required. 

SeNB could potentially be established as part of the first re-reconfiguration following the re-establishment.  But this is unlikely to be very useful since eNB may not have up to date measurements.  Further, it will delay the first reconfiguration since SeNB needs to be setup over X2.  On the other hand, the additional complexity from UE point of view to set up SeNB in the first re-configuration is minimal.  Hence it is proposed to discuss and decide: 
Proposal #3: Discuss and decide if it should be allowed to establish SeNB as part of the first reconfiguration after re-establishment.  
3 Summary and proposal

This document looked at the different possibilities to handle bearers in SeNB during re-establishment.  Issues related to UE autonomous release of the Scell (as per today) were discussed.  Alternative solutions were proposed and discussed.  The following proposals were made:

Proposal #1: For bearers in SeNB in architecture 1A, discuss and decide between the two options listed below for handling of bearers in SeNB during re-establishment during re-establishment in the MeNB:
option 2: SCG is not locally released as part of re-establishment but explicitly during the first reconfiguration after the re-establishment
option 3: SCG and lower layers are released but keep PDCP to allow subsequent transfer of the DRB to another eNB or to re-establish in the same SeNB
option 4: Release all of the SeNB context including the PDCP except EPS id and not inform the NAS about the release.  
Proposal #2: UE autonomously releases the split bearers over SeNB during re-establishment.  DRBs are reconfigured in the first reconfiguration after re-establishment as required.
Proposal #3: Discuss and decide if it should be allowed to establish SeNB as part of the first reconfiguration after re-establishment.  


