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1 Introduction
Due to the time limitation in Rel-12, RAN3 concluded in R3-140394 [1] that additional standard support for LIPA/SIPTO, HeNB, SON, ICIC and ES functions will not be present in Release 12 dual connectivity. For some functions, e.g. MeNB change, User location reporting, optimised solution was not discussed. 
This contribution discusses which functions delayed in Rel-12 deserve to be continued in Rel-13. 
2 Motivation for Small Cell enhancement
LIPA/SIPTO

The LIPA and SIPTO at Local Network function enable an IP capable UE access IP network via (H)eNB without the user plane traversing the mobile operator's network. The LIPA and SIPTO at the Local Network function can provide the operator with efficient backhaul usage and reduce the load to the core network. 

Due to fast growing traffic and large number of small cells, the throughput in the network will be increased greatly. More flexible traffic steering techniques is necessary for dual-connectivity. To offload operator network in small cell scenario, local breakout in dual connectivity is very important. LIPA/SIPTO is existing technologies for local breakout. The benefit of supporting LIPA/SIPTO in dual connectivity is that the increased user traffic may traverse the operators’ core network. It is therefore necessary to investigate the solution for supporting LIPA/SIPTO in dual connectivity. Figure 1a and Figure 1b shows one example of traffic offload:
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Figure 1a                                                                                  Figure 1b

To support local breakout in dual connectivity scenario, it is possible to use LIPA or SIPTO at local network or both. For SIPTO at location network, there are two architectures i.e. collocated architecture (i.e. LGW collocated with the (H)eNB) or standard alone architecture (i.e. independent SGW/LGW in local network). The appropriate architecture to support local breakout in DC should be investigated. 
Since LIPA and SIPTO at local network with collocated LGW have the same architecture and SIPTO at local network can be used for both eNB and HeNB, the architecture based on SIPTO at local network can be prioritised. If SIPTO at local network with collocated LGW become feasible, LIPA may be naturally supported. 
Utilizing SIPTO at local network to DC, there are four alternative architectures depends on the LGW location as shown in Figure 2. Therefore it is necessary to investigate the proper architecture and procedures to support SIPTO at local network for dual connectivity.
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Figure 2: SIPTO at Local Network for DC Architecture
User location reporting enhancement
In Release 12, the serving cell id in the MeNB is reported to the core network. The SGW selection and re-location is relying on the serving cell location in the MeNB. The MME assumes the SeNB and the MeNB connect to the same SGW. However, this introduces limitation to the deployment. In case of dense small cell deployment, it is possible that different small cell eNB in the macro eNB coverage connect to different SGW or SeNB and MeNB may connect to different SGW. So enhanced location reporting is another function we need to look at. 
HeNB
By adopting the dual connectivity feature to HeNB the user can connect to a macro cell and a HeNB simultaneously. The user experience will be good considering the smooth change from indoor to outdoor and vice versa.
The HeNB can be open mode, hybrid access mode or close access mode. In the small cell enhancement for E-UTRA and E-UTRAN SI, HeNBs are not precluded. If the SeNB is a CSG HeNB, the SeNB can only grant the UE if the UE is a CSG member. MeNB don’t know whether the UE is member or not in CSG SeNB. Access control mechanism should be investigated. If the SeNB is a hybrid HeNB, the SeNB may treat the member UE and non member UE with different priority. Therefore, mechanism to let SeNB know the UE is member or non-member is needed. In addition there is extra effort required to deal with the situation where UE’s CSG membership is modified or outdated.
Inter-MeNB handover without SeNB change
From RAN3 perspective, optimized support of MeNB Change, i.e. keeping the SeNB in dual connectivity operation while the MeNB is changed, will not be supported in Rel-12. During inter-MeNB handover, the bearers in SeNB shall be switched back to MeNB even if the SeNB is good enough to serve the UE. From RAN2 point of view, inter-MeNB handover without SeNB change can be supported. It is beneficial to keep SeNB if it is good enough e.g. to fully utilize the benefit of DC and avoid deletion/additon of the SeNB.
Further other enhancements and optimizations

There have been some proposals of function in Rel-12 for dual connectivity which were categorized as enhancement or optimization. Those proposed function may be revisited in Rel-13. For example, 

· Mean for MeNB knowing the enforcement situation in SeNB so can update UE-AMBR in SeNB for SCG bearer option; 
3 Conclusion
In this paper we analyzed those features that cannot be fully supported for DC in Rel-12 and discussed the importance of applying LIPA/SIPTO, enhanced location reporting, HeNB, S1GW and optimized inter-MeNB handover in small cell scenario.

These features have no impact to RAN1/RAN2/RAN4. Therefore, we propose a Rel-13 Dual Connectivity enhancement WI leading by RAN3 including the following scope as given in [4] RP-141798:
· LIPA/SIPTO

· User location reporting enhancement, if needed
· HeNB

· Inter-MeNB handover without SeNB change.
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