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1. Introduction 
In RAN2 #81bis, there was discussion about challenge issues for deployment scenarios for the dual connectivity that is key feature for small cell enhancements of Rel-12. Based on previous works, following topics will be expected to discuss in RAN2 #82 according to the [1].
· Identify potential NW architecture and radio protocol changes for potential solutions 

· Start to identify what extent the potential solutions can improve the challenges
In this document, we propose network architectures to provide dual connectivity for a UE in coverage of both the macro cell and the small cell, and discuss some considerations about each option.  

2. Discussion
There can be two types of network architecture to provide dual connectivity in terms of logical interfaces and protocols on small cell eNB(SeNB). The first one(alt. 1) is that SeNB only has user plane(UP) protocols and interfaces with core network(CN) for UP operation under the control of macro cell eNB(MeNB). And the other one(alt. 2) is that SeNB has UP protocols as described in alt.1 but only interfaces with MeNB for UP operation.
· alt. 1 : UP at SeNB, UP interfaces to CN
This alternative has the following features and it is shown in figure 1. 

In terms of E-UTRAN, MeNB has control plane(CP)/UP functions and SeNB only has UP function. The UP function of SeNB interfaces with S-GW over S1-U. The enhanced X2-C(X2-C+
) or new interface should be defined to exchange control information to configure RBs established at SeNB. The functions of enhanced X2-C or new interface may be variable depending on split of UP protocols between MeNB and SeNB.

This alternative can be further categorized as following two types of option according to whether MeNB can establish DRBs or not.

· alt.1.1 : CP/UP at MeNB
· In this alternative, MeNB can establish both SRBs and DRBs for a UE, SeNB establishes DRBs under the control of MeNB. In this case, MeNB can select optimal eNB to establish DRBs since it could know load condition of E-UTRAN including MeNB and SeNB, and characteristics of DRB.
· alt.1.2 : C plane only at MeNB 
· In this alternative, MeNB can only configure SRBs for a UE and DRBs are established at SeNB through configuration information provided by MeNB. If this alternative is considered, dashed lines and dashed arrow on figure 1 are eliminated. 
From a UE’s perspective, UE establishes a RRC connection with a MeNB and then sets up multiple L2 connections to a MeNB or a SeNB. Therefore UE has a RRC connection with a MeNB. 

In this alternative, MeNB is the split point of control plane and S-GW is the split point of user plane for dual connectivity.    

With regard to protocol aspect, a RRC at MeNB performs radio bearer management, mobility control and RRC connection management for both MeNB and SeNB.  For radio bearer management at SeNB, the MeNB interfaces with SeNB to exchange control information to configure UP protocol. There may be various options to split UP protocol(e.g. PDCP, RLC) between MeNB and SeNB. When we decide the split point of UP protocol, we should take into account latency of backhaul and timing for protocol operation such as HARQ in MAC. Thus we think that UP split is an important issue to support dual connectivity without performance loss in this alternative. The protocols indicated by dashed box on figure 1 show the candidates to be considered as a split point between MeNB and SeNB. 

This alternative has following pros and cons.
· Pros :

· Good support for non-ideal backhaul provided there is a proper UP protocol split between eNBs
· eNB selection for DRB establishment according to characteristics of traffic and E-UTRAN condition
· No traffic forwarding between MeNB and SeNB 

· Cons :

· Impact on S-GW in terms of S1 bearer management and path switching
· High impacts on protocol and interface on eNBs (including MeNB and SeNB) 
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Figure 1. UP at SeNB, UP interfaces to CN

· alt. 2 : UP at SeNB, UP interfaces to MeNB

This alternative has following features and it is shown in figure 2. 
In terms of E-UTRAN, this alternative is similar to the alt.1. However SeNB interfaces with MeNB to deliver user traffic, which is different point compared to alt.1. 

In this alternative, enhanced X2 or new interface should be used not only to exchange necessary control information for UP configuration, but also to deliver traffic for DRBs established at SeNB.  
From a UE’s perspective, this alternative has nearly same features described in alt. 1.

In this alternative, MeNB is the split point of both CP and UP for dual connectivity.    
With regard to protocol aspect, this alternative has similar features described in alt. 1 except for an interface between MeNB and SeNB for traffic forwarding.

This alternative has following pros and cons.

· Pros :

· Good support for non-ideal backhaul provided there is a proper UP protocol split between eNBs
· eNB selection for DRB establishment according to characteristics of traffic and E-UTRAN condition
· No Impact on MME and S-GW in terms of mobility/s1 bearer context management

· Cons :

· High impacts on protocol and interface on eNBs (including MeNB and SeNB)
· High traffic volume over backhaul due to traffic forwarding 
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Figure 2. UP at SeNB, UP interfaces to MeNB
3. Conclusion

In this document, we address network architectures for dual connectivity and discuss pros and cons of each alternative. Accordingly, we kindly suggest RAN2 to discuss above alternatives as baseline network architecture for dual connectivity.
Proposal 1: We kindly suggest RAN2 to discuss above alternatives as baseline network architecture for dual connectivity.
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� In this document, we denote + as meaning of enhanced function or new features.
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