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1   Introduction
In RAN meeting#66, the new study item on extension of dual connectivity in E-UTRAN was agreed. As a part of the study item, the CSG and LIPA enhancement are also listed to study the requirements, if needed and the respective solution for DC.
In this contribution, we will try to discuss the feasibility and the possible enhancement for it in DC.
2   Discussion
From the specification TS 36.842 [1], there are three main challenges which are expected for DC,
· Mobility robustness

· Increased signalling load

· Improve per-user throughput

Therefore, to study the feasibility of CSG and LIPA for DC, these three aspects would be discussed.
In geranial, there are three modes of HeNB in the standardization i.e. open, hybrid and closed. 
At the beginning of DC study, HeNBs are not precluded, but not distinguished from Pico eNBs in terms of deployment scenarios and challenges even though the transmission power of HeNBs is lower than that of Pico eNBs. This statement mainly refers to the open HeNB case. The DC is naturally supported in open HeNB case without any standardization efforts.  

The CSG and LIPA feature are strictly linked with hybrid/closed HeNB deployment especially the residential case. The big difference between open and hybrid/close mode is the access control i.e. identify the user is in the CSG or not.  It needs more analysis if we need enhance DC for hybrid/closed mode HeNB for the access control purpose. 


Closed mode: it is understood mainly used in residential case, which typically includes a CPE located in customer’s place. In current standardization, the X2 interface is only available for closed mode in intra-CSG case, where there is no access control at all.  There is no requirement to support inter-CSG case via X2 in previous HeNB discussion until now.  For intra-CSG case, current DC mechanism is possible to be implemented if needed.  


Hybrid mode: it is a combination of closed and open mode, which just prioritizes the access of the CSG member. It may be valuable to investigate the enhancements for hybrid in enterprise case. However, the access control of CSG is located in the MME, any enhancements will require the additional interaction between eNB and MME. This violates the intension of decreasing the signalling load. It should be OK to handle this if the hybrid cells treat all the DC traffic as non-member users. This can be done today by implementation. In addition, the CSG member will be prioritized, there is no need to enhance for throughput reason. 
Proposal 1:  The enhancement for LIPA in DC is not needed.

Proposal 2: The enhancement for CSG in DC is not needed.
3   Summary
In this contribution, the CSG and LIPA enhancement for DC are discussed and the proposal is:

Proposal 1:  The enhancement for LIPA in DC is not needed.

Proposal 2: The enhancement for CSG in DC is not needed.
4   Reference

[1] 3GPP TS 36.842
Annex (text proposal)
4.5
Support of CSG and LIPA for dual connectivity

4.5.1
HeNB with closed and hybrid access mode

In geranial, HeNB supports three modes i.e. open, hybrid and closed. Based on the dual connectivity discussion before, the open HeNB case is naturally supported in dual connectivity without any standardization efforts. 

For closed mode case, it is mainly used for the residential scenario which typically includes a CPE located in the customers’ place. From the current specifications, the X2 interface is only available for closed mode in intra-CSG case where there is no access control at all. In addition, there is no requirement to support inter-CSG case via X2 in previous HeNB discussion until now. For intra-CSG case, current dual connectivity mechanism is possible to be implemented if needed.

For hybrid mode, it is a combination of closed and open mode which just prioritized the access of the CSG member. It may be valuable to investigate the enhancements for the hybrid case in enterprise scenario. However, the CSG access control function is located in the MME, any enhancement will require the additional interaction between eNB and MME. This violates the intension of decreasing the signalling load. It would be fine to handle this if the hybrid cells treat all the dual connectivity traffic as non-member users. This could be realised today by implementation. In addition, the CSG member will be prioritized, there is no need to enhance it for the throughput reason.

Based on the analysis for the closed and hybrid access mode cases, the enhancement for the CSG of dual connectivity is not needed.
4.5.2
LIPA

As the LIPA and the CSG feature are strictly linked with hybrid/closed HeNB deployment and the analysis of CSG cases, the enhancement for the LIPA of dual connectivity is not needed.
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