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1 Introduction
One feature of dual connectivity that has not been discussed much is the possibility to split the Control Plane (CP) and User Plane (UP) termination between MeNB and SeNB. In this contribution, we discuss first the properties and possible benefits of such a solution and then what modifications are needed to enable this with the handover procedure.
2 Discussion
In this section we discuss control and user plane separation and the benefits of keeping the control plane connection to the UE in the MeNB, but allowing additional data connections also from the SeNB, see Figure 1. 

[image: image2.png]MME sGW|

™ [
YA
\/"

0 O
UE

e  Signaling bearer

[e——]
o j Data bearers



[image: image3.jpg]





Figure 1: Control and user plane separation
2.1 Control and user plane separation 
In RAN2#81bis, there was an agreement to keep only one S1-MME connection per UE. S1-U termination is still pending. With this principle, it is possible to maintain UE’s RRC connection with the MeNB while receiving user plane data from the SeNBs. This provides benefits listed below:
· Increased mobility robustness. Mobility robustness in scenario #2 has been discussed in previous RAN2 meetings. In [1] and [2], simulation results indicated increased failure levels for pico-pico handovers. In RAN2#82 it was concluded that: “RAN2 thinks that there are mobility robustness issues in scenario 2 that may justify studying solutions in this SI” [3]. One solution to solve the pico-pico handover issues could be to maintain the control plane connection to the MeNB. In that way, in a scenario #2 deployment with good macro coverage, RRC signalling would be received securely from the MeNB at all times, and handover robustness would not be prone to poor pico coverage. 
· Minimize UE context transfer. Keeping the RRC connection terminated in the MeNB at all times removes the need to move the RRC UE context between eNBs at handover between SeNBs.

· Minimize re-establishment failures. With poor pico-pico handover performance, there is also a risk that the wrong cell is prepared for handover, which leads to subsequent re-establishment failures.
2.2 Selective handover

One way to achieve control and user plane separation is to modify the current handover procedure to allow handover on a per bearer basis, rather than on a per user basis as of today. In Figure 2 we describe the potential scheme following UP Architecture 1A. However, UP/CP separation could be done with other architectures as well.
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Figure 2: Selective handover main principle: handover on a per bearer basis
A natural starting point for the procedure to execute selective handover would be the current handover procedure. Some modifications will be needed to support per bearer level handover. A discussion and some initial solution alternatives are presented in a separate contribution; Overall procedures for offloading over Xn [4]. 
In addition to the benefits of centralised RRC termination listed in section 2.1, selective handover also provides the following benefits:
· Service specific offloading. Performing the handovers on per bearer level, as opposed to per user level as in Rel-8, allows a natural granularity for offloading, based on service characteristics and requirements. It would for instance be possible to keep services not gaining from offloading (e.g. voice) at the MeNB, while handing over services gaining from offloading (e.g. data) to the SeNB. 
· Breakout of user plane processing from MeNB. Performing the handovers on per bearer level allows offloading of user plane processing to the SeNB, while maintaining a robust control plane connection with the MeNB.
· Breakout of user plane traffic from MeNB. Maintaining some services while offloading other services including the associated traffic over an SeNB S1-U means that the MeNB S1-U as well as the Xn between MeNB and SeNB are offloaded from some user plane traffic.
3 Conclusion
In this contribution, we have discussed the benefits of control and user plane separation. Regarding L2 protocol architectures, we note that CP and UP separation can be achieved with user plane architecture 1A.

Proposal 1: We propose to add control and user plane separation as a potential solution in chapter 7 of the TR, based on section 2 in this contribution. 
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