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1. Introduction

Home eNodeB(HNB) can be distinguished as the private HNB and public HNB based on its accessibility by a user terminal. 
- Public LTE HNB: it provides a radio connection towards all users who requests an access. But its capability and capacity could be quite limited; therefore it could be restricted due to its current low capability or it is possible to be controlled by any access mechanism for service provisioning such as a password according to its operating rules. 
- Private LTE HNB: this type of HNB prohibits the access of the subscribers who are not in the CUG list. 
With the above two home eNodeBs, it is possible to derive handover scenarios of home eNodeB as like below:

· Macro cell ( Public HNB

· Public HNB ( Private HNB

· Private HNB ( Public HNB 

· Public HNB ( Public HNB

· Private HNB ( Private HNB

· Public HNB ( Macro cell 

· Private HNB ( Macro cell
2. Discussion
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(1) Macro cell ( Public HNB

In the service coverage’s point of view, it is unnecessary to handover from macro cell to public HNB cell however, it could be a beneficial scenario because the users can get services with cheap rate or as free charge in the public HNB cell. To make this type of service possible, the HNB should generate a specialized charging data and transmit it towards the higher network node(s). 
(2) Public HNB ( Private HNB
When a UE detects its home eNodeB’s zone during the neighbor cell measurement, UE can recognize its public home zone and try to handover towards its home eNodeB. 
· How the private HNB perform the access control ? 
· Will the user compulsorily/automatically perform the handover from the public HNB to the private HNB?
(3) Private HNB ( Public HNB 

When a UE detects it moves out of its own HNB coverage (i.e. the private HNB zone), UE shall handover to the macro eNodeB zone or the public home eNB zone based on the subscribers’ preference, the operators’ preference or the current status of the public home eNB.

It needs more study on the criteria of the handover from the private HNB to the public HNB and on what kind of the information is needed to determine handover. 

· How the private HNB decide whether it moves to the public HNB cell or to the macro cell? 
(4) Public HNB ( Public HNB

UE can handover from the public HNB cell to the another public HNB cell. 

· What kind of information is needed to determine a handover towards the public HNB cell, not towards the macro cell?
(5) Public HNB ( Macro cell
(6) Private HNB ( Private HNB

It is possible that each floor of one building has its own LTE HNB. In this case, the handover between private LTE HNBs could be possible according to its operating manner. For example, if each group in different floor of the same building allows the access of the different group to its LTE HNB, the handover between the private LTE HNBs is possible but in the reverse case, the handover between two private LTE HNBs is not possible. 

· How the private LTE HNB can differentiate the inaccessible private LTE HNB and accessible private LTE HNB? 
· What kind of information can be used for access control?
(7) Private HNB ( Macro cell
3. Conclusion

This document proposes to define the concept of the public HNB and the private HNB in R3.020. And based on the detailed classification of HNB, it propose to includes the above described handover scenarios in R3.020.
- First Proposal -   

4.2.1
Scenario
The following scenario has been studied in order to identify open issues. 
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Figure 4.2.1: LTE HNB scenario

LTE HNB A and B are deployed in two separate homes both being covered by a LTE macro cell. LTE HNB C is deployed in an area where there is no LTE coverage (but the area is covered by another 3GPP system). LTE HNB D is deployed in an area where there is no LTE coverage and no 3GPP system, i.e. this area is an uncovered area or a shadow area by the 3GPP operators. All cells belong to the same operator. Users are roaming freely, which means that for example users in HNB A can move to both the LTE macro cell, the other 3GPP system cell or directly to HNB B and HNB D. [Note: Supporting for the mobility scenarios in LTE_ACTIVE is in general FFS, see also section 7.2]
LTE HNB can divided into two different types based on its access type, i.e. the private LTE HNB is only accessible by the authorized subscribers such as a family or the staff in the company and the public LTE HNB is accessible by all subscribers or by whoever satisfy any condition given by provider. 
- Second Proposal -
4.2.2.6
Mobility
As a minimum requirements on the following mobility scenarios needs to be discussed:

· LTE MACRO-> LTE HNB 
· LTE HNB -> LTE MACRO

· LTE HNB -> LTE HNB

· LTE HNB to Other 3GPP Access
Here, LTE HNB includes two types of the private LTE HNB and the public LTE HNB. i.e. all handover scenarios with LTE HNB shall consider both cases of the private LTE HNB and the public LTE HNB.
What mobility schemes should be allowed (handover, cell re-selection, handover and relocation)?

· How does the prioritization of parameters for mobility for LTE HNB (cell re-selection and handover) work?

· Does any limitation of signalling at cell re-selection exist?

· Are differences in the specification of the for LTE HNB foreseen? Is X2 a mandatory interface for the LTE HNB?

· Definition of neighbour relations?

In addition, restriction handling needs additional discussion. 

· What could be the mechanism to achieve Access Control?
· How should UEs/subscribers be added/ removed from the list of UEs/subscribers that are allowed to access the LTE HNB?

· Will the LTE HNB only take traffic from a limited set of users (i.e. the close family) or do we expect it to take traffic also for example of pedestrian users passing on the street?

Will tracking areas be defined to include / exclude LTE HNBs? If yes, then:

· Does the tracking area concept need any modification in order to provide optimum balance between paging and tracking area update load?
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