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1.
Introduction
The new SI [1] on extension of DC in E-UTRAN was approved in RAN#66 held last December. The HeNB related issue needs more consideration for the requirements, which are the focus of this paper.
2.
Discussion
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Fig. 1. Deployment scenarios of small cell with/without macro coverage (TR 36.932)
During the study of Rel-12 SI on small cell, there are requirements on the target scenarios as described in TR 36.932[2]. 
· Small cell enhancement should target both with and without macro coverage, both outdoor and indoor small cell deployments and both ideal and non-ideal backhaul. Both sparse and dense small cell deployments should be considered
It can be seen that the indoor deployment was within the scope of target scenarios for small cell enhancement in Rel-12. In addition, it also says that in either outdoor or indoor case the small cell could provide service to indoor or outdoor UEs. The following is observed:
Observation 1): Indoor small cell deployment is within the original target scenarios of Rel-12 small cell enhancement SI.  
HeNB is a very potential technology to realize the targeted indoor small cell deployment scenario. It can be deployed at home and also the indoor big shopping mall area controlled by operators. Both hybrid mode and closed mode can be considered. 
In addition, 3GPP has studied HeNB for a long time from Rel-8 to Rel-12 and defined the quite matured specification, which includes the support of X2 interface between Macro eNB and HeNB that is a key to support dual connectivity. 

One big reason that we did not specify HeNB based DC was that Rel-12 HeNB was going on at that time together with DC. About how to connect HeNB and Macro eNB through X2 interface was not completed yet at that time. Another reason is the time limitation for DC, for which we also postponed other big features for DC such as SON, ICIC, Energy Saving, Relay [5].  So it should be considered now in the extension of Dual Connectivity in EUTRAN. 
Based on the analysis above, the following proposal is suggested to RAN3: 
Proposal 1): HeNB is within the requirement for indoor small cell enhancement and should be considered for Rel-13 specification. 
In the following section, the potential issues are listed for HeNB to support dual connectivity.  
1) Issue1: Whether both hybrid mode and closed mode should be supported
2) Issue2: Whether both SCG bearer and split bearer should be supported 
3) Issue3: Membership verification/Access Control- a common solution or not for SCG bearer and split bearer
· SCG bearer: to enhance the E-RAB Modification Indication message
· Split bearer: new messages are necessary
For issue 1, currently X2 interface is supported between Macro eNB and hybrid mode HeNB, while it is not for Macro eNB and closed mode HeNB. From use case point of view, hybrid mode should also have a higher priority. 

About issue 2, for the SCG bearer, the radio architecture for HeNB does not need to change a lot. On the other hand, the split bearer requires the change of HeNB from radio architecture point of view since there is no PDCP layer at SeNB side. 

The third issue is about membership verification or access control. For Rel-11/12 HeNB, it is verified at MME by the Path Switch Request/Acknowledge message. The problem for DC case is that the S1-MME interface does not exist between HeNB and MME. Thus, the verification should be done by the S1-MME interface between MME and MeNB. For SCG bearer, it can be done by enhancing the E-RAB Modification Indication message. The problem is how to solve it for split bearer, for which a common solution could also be considered for both SCG bearer and split bearer. 
Based on the analysis above, the following proposal is suggested to RAN3: 

Proposal 2): It is suggested to capture the listed potential issues into TR for further study. 
1) Issue1: Whether both hybrid mode and closed mode should be supported

2) Issue2: Whether both SCG bearer and split bearer should be supported 

3) Issue3: Membership verification/Access Control- a common solution or not for SCG bearer and split bearer

· SCG bearer: to enhance the E-RAB Modification Indication message

· Split bearer: new messages are necessary

3. Conclusions
This paper investigated the requirement and the potential issues for HeNB to support DC. The following proposals are suggested to RAN3: 
Proposal 1): HeNB is within the requirement for indoor small cell enhancement and should be considered for Rel-13 specification.
Proposal 2): It is suggested to capture the listed potential issues into TR for further study.
1) Issue1: Whether both hybrid mode and closed mode should be supported

2) Issue2: Whether both SCG bearer and split bearer should be supported 

3) Issue3: Membership verification/Access Control- a common solution or not for SCG bearer and split bearer

· SCG bearer: to enhance the E-RAB Modification Indication message

· Split bearer: new messages are necessary
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