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1 Introduction

RAN2 has discussed SCG (re)configuration during the previous meetings and also as part of the email discussions.  It has been agreed that for SCG addition and SCG modification in general, the SeNB provides the SCG configuration in an RRC container to be sent to the UE.   For SCG release, it was also agreed that it is the MeNB that provides the configuration information regarding the SCG release to the UE.  
Handling of SCG change although briefly discussed during the email discussion, has not been explicitly discussed in the meeting.  Apart from the normal inter-SCG change, last RAN2 meeting also agreed on the use of an intra-cell SCG change procedure for certain scenarios such as SCG key refresh.   Another scenario where the entire SCG configuration changes is during an intra-MeNB Handover; while we dont’ support SCG addition as part of inter-MeNB HO, it was agreed to support an SCG addition as part of intra-cell (MeNB) HO.   A reconfiguration of the SCG bearers is also needed during a handover of a UE with 1A DC configuration to another MeNB without DC.  
This document looks at how to handle SCG reconfiguration for these scenarios.

2 Discussion

As discussed in [1], a release of a DRB according to current specs, provides in an indication to NAS and results in a release of the EPS bearer.  One exception to this is the Full configuration where such indication to the NAS is suppressed (as explicitly captured in the procedural text).  Further, only the EPS bearer id is retained and all other configuration, including the DRBid is released as part of the Full configuration.  

While it has been agreed MeNB will perform the release of the SCG configuration where the SeNB is released, the handling for the SCG change scenarios is not clear.  Looking specifically at the following scenarios:

1) Standalone intra-SeNB SCG change procedure

2) Intra-MeNB (cell) Handover with intra-SeNB SCG change

3) Intra-MeNB (cell) Handover with inter-SeNB CSG change
4) Inter-MeNB HO from DC to non-DC configuration

For the SCG change/release scenarios listed above, it is clear that the SCG bearer is not actually released but simply moved to another cell or reconfigured in the same cell.  In all these reconfigurations, for 1A, the bearer(s) in SeNB are normally moved to another eNB or reconfigured in the same eNB.  Hence it is not a “release” of the configuration but rather a reconfiguration.

In this context, we identified a few issues to be discussed further.

2.1 Intra-cell MeNB HO and Standalone Intra-SeNB CSG change
An intra-SeNB CSG change  could be triggered internally in the SeNB or by MeNB for example for MeNB key change.   
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Figure 1: An example (typical) message flow for Intra-MeNB with intra-SeNB CSG change
1. MeNB triggers intra-SeNB CSG change (only applicable for MeNB triggered scenarios).  Actual message/procedure used is left to RAN3.  

2. SeNB sends the RRC container for new SCG configuration.  Details of this configuration are discussed further below.  X2-AP message used is left to RAN3.

3. MeNB generates the MCI and other MeNB configuration and sends the Re-configuration message including these and SeNB container to the UE
4. UE applies the new configuration.  Re-establishes PDCP, RLC and resets MAC.  
5. UE performs RACH towards MeNB.

6. UE performs RACH towards SeNB

7. UE sends RRC reconfiguration complete to the MeNB.  
8. MeNB sends reconfiguration complete to SeNB

A couple of points to be discussed further:

1) What should the trigger over X2 be considered as – addition or modification procedure?

2) Is the old SCG configuration released during the procedure?  If so by whom?

Each of them is discussed in more detail below.

X2 trigger: If we model this as SCG release and addition, the X2 trigger procedure can in some sense be seen as SCG addition.  But with CSG addition, we pass all the necessary information and the procedure in the SeNB is different from just performing an intra-SeNB CSG HO.  Hence we propose this be modelled as Modification procedure.

Is CSG configuration released: Even though we call it an SCG release and addition, the SCG is reconfigured with the same bearers etc.  The SCG configuration consists of DRB related configuration and physical layer configuration that is reconfigured in the same eNB or another eNB.  We see this as no different to a normal HO today.  Hence we propose that delta configuration should be used at least for the DRB related configuration.  In other words, the DRB configuration should not be released during SCG change.  

Proposal #1: Delta configuration of the SCG DRB  reconfiguration should be supported for 1A and 3C towards another/same SCG.  DRBid is used as the anchor identity during the reconfiguration for 1A (similar to HO).  

 Note that both the above statements are aligned with to HO today. 
If the above is not agreed, we need to at least capture that DRB id is retained and that NAS is not informed about the release of the DRB  (and the hence the mapping between EPS bearer and DRB is also retained by AS).  

The lower layer configuration could be released; this will then be easier to align with inter-MeNB HO where the CSG is actually released.  Then the lower layers can be set up similar to the SCG addition.

Proposal #2: Lower layers of the SCG should be released and reconfigured similar to SCG addition.

2.2  DC to non-DC configuration

This scenario can happen when the SCG is released and also during an Inter-MeNB HO from a DC configuration to a non-DC configuration.  

For 1A bearers, the situation for both of these are very similar to the scenarios discussed above - the SCG bearer is moved from SCG to an MeNB – either the current MeNB or another eNB without DC.  In both these cases, the same handling can be used - thus, the DRB configuration should be delta configured.  

3C bearers on the other hand are a bit different in that the SCG part of the bearer configuration is actually deleted rather than moved back to the MeNB.  The MeNB configuration form the baseline for the delta configuration in the target eNB.   Hence it is more reasonable to delete the SCG configuration for 3C bearers.

Proposal #3:  Delta configuration is used to move 1A SCG bearer to MeNB when SCG is released.  3C bearer configuration in SCG is deleted when SCG is released.  

3 Summary and conclusion

This contribution discussed the reconfiguration of SCG configuration during:

1) Standalone intra-SeNB SCG change procedure

2) Intra-MeNB (cell) Handover with intra-SeNB SCG change

3) Intra-MeNB (cell) Handover with inter-SeNB CSG change

4) Inter-MeNB HO from DC to non-DC configuration

The following proposals are made:
Proposal #1: Delta configuration of the SCG DRB  reconfiguration should be supported for 1A and 3C towards another/same SCG.  DRBid is used as the anchor identity during the reconfiguration for 1A (similar to HO).  

Proposal #2: Lower layers of the SCG should be released and reconfigured similar to SCG addition.

Proposal #3:  Delta configuration is used to move 1A SCG bearer to MeNB when SCG is released.  3C bearer configuration in SCG is deleted when SCG is released.  
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