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1 Introduction
During Small Cell Enhancements study item, SeNB addition/modification and release procedure was discussed and the agreed signalling flow is captured in TR 36.842 [1].

One remaining issue is how to support SeNB switching i.e. SeNB is changed from one SeNB to another SeNB, while the UE is connected to the MeNB. In this contribution, we discuss whether SeNB addition + release can be used or a new procedure should be introduced for SeNB switching.
2 SeNB switching
The UE can move from one SeNB to another SeNB within the same MeNB coverage. If two small cells are very close to each other, SeNB can be added, while the previous SeNB is released like HO. For the simple discussion, we can denote the existing SeNB as source SeNB and the new SeNB as target SeNB. 
To support SeNB switching, the following two options can be considered. 

· Option 1 (SeNB addition + release): the MeNB can support SeNB switching by initiating SeNB addition and SeNB release. 
· Option 2 (SeNB switching): a new procedure could be introduced for SeNB switching. 
In order to compare two options, we take a look at over all procedure with each option in Figure 1 and Figure 2.  
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Figure 1: Example of using SeNB addition + release 
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Figure 2: Example of SeNB switching procedure
From network side, since MeNB is responsible of SeNB management, SeNB cannot exchange X2 signaling between SeNBs for SeNB switching. Therefore, MeNB sends SeNB switching request to both source SeNB and target SeNB. However, this message would be similar to SeNB addition/modification message to the target SeNB and SeNB release measage to the source SeNB. 
The main difference would be in UP option 1A in which SN status transfer and data forwarding. In SeNB addition + release, SN status transfer and data forwarding is routed via MeNB, while they can be directly sent from source SeNB to target SeNB in case of SeNB switching procedure. Routing via MeNB would cause more delay and overhead over X2 interface. However, this forwarding is required only during SeNB switching procedure and mainly non-delay sensitive data is served on SeNB. Therefore, the overhead and delay of data forwarding would not be significant. In addition, SeNB addition + release should be needed if there is no X2 interface between two SeNBs. Similar to normal LTE architecture, it would be reasonable assumption that there may or may not be direct X2 interface between two SeNBs.  In UP option 3C, given that there is no SN status transfer and data forwarding, SeNB switching procedure would be the same as SeNB addition + release procedure.
Observation 1: from network point of view, SeNB addition + release message can be reused. For SeNB addition + release, PDCP PDU needs to be forwarded from the source SeNB to the target SeNB, routed through the MeNB. However, the overhead in X2 interface would not be significant because routing is only required during SeNB switching. 
From UE side, in case of SeNB addition + release, it should be clarified how to release SeNB in dual connectivity UP option 1A. When SeNB is released, the handling of the associated DRB may be similar to HO. That is, the PDCP/RLC layer is re-established for the corresponding DRB(s) and reconfigured to be associated with the MeNB unless DRB is released.  MAC layer should be reset as well. Therefore, if SeNB addition + release option is used, the UE re-establish PDCP/RLC to switch from the source SeNB to the MeNB  based on SeNB  release procedure and then the UE re-establish PDCP/RLC to switch from the MeNB to the source SeNB. If SeNB addition + release is configured with the same RRC message, having two re-establishments may not be problem. If SeNB addition + release procedure is not configured in the same RRC message, the UE performs reestablishment procedure twice and the UE may send PDCP status report to both MeNB and the target SeNB.  In case of the SeNB switching procedure, SeNB parameters are reconfigured with the target SeNB. Since the UE is reconfigured to the new SeNB, differently from the SeNB modification, PDCP/RLC layer should be reestablished and MAC should be reset. 
Observation 2: SeNB switching procedure requires PDCP/RLC re-establishment and MAC reset once, while SeNB addition + release procedure requires twice. However, if SeNB addition + release is sent in one RRC signaling message, the UE would send only single PDCP status PDU to the target SeNB.      
Proposal: RAN2 agrees to reuse SeNB addition and release procedure to support SeNB switching provided that SeNB addition + release can be supported in one RRC signaling message. 
3 Conclusion

In this document, we investigate the possible approaches to support the case where the SeNB is changed to one to another. More specifically, we compared reusing SeNB addition + release procedure and new procedure for SeNB switching. 
Based on Section 2, we observed the following points and we propose to reuse SeNB addition + release procedure to support SeNB switching. 

Observation 1: from network point of view, SeNB addition + release message can be reused. For SeNB addition + release, PDCP PDU needs to be forwarded from the source SeNB to the target SeNB, routed through the MeNB. However, the overhead in X2 interface would not be significant because routing is only required during SeNB switching. 
Observation 2: SeNB switching procedure requires PDCP/RLC re-establishment and MAC reset once, while SeNB addition + release procedure requires twice. However, if SeNB addition + release is sent in one RRC signaling message, the UE would send only single PDCP status PDU to the target SeNB.      
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Proposal: RAN2 agrees to reuse SeNB addition and release procedure to support SeNB switching provided that SeNB addition + release can be supported in one RRC signaling message. 
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