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1 Introduction

Requirements for Home NB/CSG operation are specified in ANNEX F. [1]. When benefits from deployment of mobile home base station and still home base station are foreseen, discussion for further possible requirements is proposed.
In this document, benefits from implemention of mobile Home NB, and from support of positioning assistance mobility by still Home NB are discussed respectively. If any one of two mechanisms is considered, any possible requirements or impacts should be further capture in [1].  
2 Issues and Proposals on Mobile Home NB and Positioning Assistance Mobility
2.1 Positioning Assistance Mobility
A serving eNB can prepare an eNB(s) (e.g. prepared eNB(s)) for UE(s) before or even during handover so that the UE(s) can experience less handover interruption overhead. Even though the serving eNB may not be able to signal handover command with prepared eNB information to all handover UEs, the prepared eNB(s) can still be prepared in advance for handover UEs during the certain period to reduce the handover delay when the UEs try to access the prepared eNB. 
(Note: UE doesn’t need to know which prepared eNB is since the network entity usually makes decision based on measurement result which is provided by the UE so that the UE should also have similar preference on prepared eNB or handover eNB.) 

With positioning capability (e.g. GPS application or GNSS by network (e.g. eNBs) assistance), the geographical information could be used to trigger the search for the home base station (HBS). For example, the distance to the position of a HBS or any stored location information of the CSG cell(s) could be used to trigger the cell search so that a UE can perform prioritization of CSG cell (re)selection or a UE can be prioritized to handover to a CSG cell (e.g. possible with prioritized measurement event).

According to positioning information, a MME or eNB could trigger the preparation of mobility to a CSG cell of a prepared HBS (e.g. home base station in an indoor environment or basement) for a UE so that when the UE is moving into a closed environment, the UE would not lost connection by scheduling resources of a prepared home base station or at least delay resulting from connection setup for the UE is reduced.    
This is especially important for certain scenarios when prior knowledgement from measurement is not available. For example, during a call, a UE may suddenly enter an indoor or closed area covered by a CSG cell before signalling from the cell is available. It might be good to allow the UE have call service continuity, especially for emergency service. However, only UE in the CSG group may be considered for possible preparation (e.g. depending on prior knowledge from location/positioning information). With the emergency service requirement, the preparation for all UEs should be allowed. For normal call service, temporary support could also be considered. 
Proposal 1: According to location/positioning information, a MME or eNB could trigger the preparation of mobility to a CSG cell of a prepared Home base station for a UE, who is not necessarily in the CSG group. The timing of trigger is FFS. 
2.2 Mobile Home base station
Home base station operation is currently only considered for a “still” home base station. Operations supporting a “mobile” home base station shall also be considered where the mobile home base station may keep changing its CSG (i.e. CSG id) over macro network tracking area level or maintain the same CSG in a PLMN level. 

To achieve this, the mobile home base station may need to authenticate itself with a network entity (e.g. a secure gateway (SeGW)) and update its routing and registration at gateway level (e.g. aGW). In addition, the mobile home base station may need to store UEs’ context for UEs who are under its control. 

In the situation that the mobile home base station acts like a normal (e.g. none or less mobility) base station or a still home base station for the UEs, the mobile home base station behaves/operates like a “special” UE in network points of view (e.g. mobile home base station may need to interact/communicate with the network over radio interface which is similar to a UE interacting/communicating with a eNB or network through a eNB over radio interface). 
When the mobile home base station operates under certain quality of radio interface, the UEs “attaching” to it (e.g. camping on or accessing the cells of the mobile home station) operates similarly as operating in the coverage of a still home base station. Of course, to support certain amount of UEs, radio resources required by the mobile base station should be necessarily granted. It’s considered that the required radio resources in the integrated sense could be seemed as the total amount of radio resources granted to each UE separately. In the case, mobile home base station can be considered as a medium or a mobile router.

Applications and operations supported by aforementioned considerations may be quite useful. For example, in the train scenario, many UEs usually experience handover or cell reselection within an overlapped period. Ongoing calls or services may be interrupted with current procedure(s) support. With mobile HBS support, when a target or prepared (macro or CSG) eNB(s) is not prepared/handled by current serving (macro or CSG) eNB of a UE(s) on a train, the UE may try to either connect to a new macro eNB or just connect to prepared/opened mobile home base station (e.g. prepared for UEs at boarding on the train or which is opened to used by UEs on the train) and wait for connection between network and the mobile home base station.
When the prepared/opened mobile eNB builds connection to the network, UEs under its control or responsibility or UE attaching to it could connect to the network immediatedly.
If prepared macro eNBs are existed as normal situation for UEs, then the service can continue. If the prepared mobile home eNB is existed for UEs, then at least the registration and/or connection signalling can be reduced a lot since the prepared eNB (macro or CSG) performs registration (location or tracking area update) and/or connection signaling for all the UEs attaching to it. In other words, UEs camping on the CSG cell of mobile home base station do not need to perform the tracking area update because once mobile home based station connects to the network and perform its location or tracking area update, all UEs attaching the mobile (CSG) home base station are known by the network according to location or tracking area update of the mobile (CSG) home based station.
Proposal 2: Mobile home base station could be supported by network. Detail operations are FFS.  
3 Conclusion

In the above discussion, proposals related to issues of positioning assistance mobility and mobile home base station are addressed. 
Proposal 1: According to location/positioning information, a MME or eNB could trigger the preparation of mobility to a CSG cell of a prepared Home base station for a UE, who is not necessarily in the CSG group. The timing of trigger is FFS. 
Proposal 2: Mobile home base station could be supported by network. Detail operations are FFS.  
Proposal 3: Any requirements or impacts regarding to agreed proposal are FFS.
The purpose of contribution is to provide our sentiments on possible issues while raising the discussion on each proposal at RAN2. Finally, we propose to cover the RAN2 concensus in the TSs. 
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