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1 Introduction

Operators have provided the proposed system requirements for the home eNB deployment in [1]. A short summary of the main requirements related to this paper is provided in 5.

This document discusses the issues of how to preventing useless registrations (white/blacklisting) and how to limit mobility signalling (multiple TA, paging). The proposal is to use a ‘Home/ private eNB whitelist’ i.e. a list of (TA) identities of home/ private eNBs the UE is allowed to register. No further mechanisms are needed, in case the flexible length of the TA code as proposed in [2] is adopted.
2 Discussion
2.1 Scenarios

For home/ private eNBs the following scenarios have been suggested:

1)       Same carrier as operator (macro) cells;

2)       Different operator carrier

3)       Unlicensed band

Our assumption is that the UE should always be on the best cell on the frequency, since otherwise the UE could cause excessive interference towards the cells that are better from a radio link quality perspective. Hence it seems difficult to support scenario 1). Correspondingly, in this document we focus on the case in which a different frequency is used for home/ private cells.
2.2 Registration/ TA updating

How to prevent registration by UEs outside the Allowed User Group (AUG)
In this section we discuss mechanisms to prevent those UEs that are not part of the Allowed User Group (AUG) i.e. the group of UEs that is allowed to access the home/ private eNB, attempt to register in vain. In order to simplify the description, it is assumed that a separate TA is used for each home eNB (as we propose in [2]). This is not strictly required i.e. the mechanism could also apply cell- rather than TA identities.

For home/ private eNBs it would be possible to apply the well know ‘forbidden TA’ approach. However, when using this approach the UE is informed that a TA is forbidden by means of a cause value in the registration reject message. Hence, the mechanism implies that UEs have to attempt registration.

To avoid this registration attempt, the UE has to know beforehand which home/ private eNBs he is allowed to access. How the UE obtain this information (e.g. provided via NAS signalling or pre-configured on the SIM or manually entered by the user) is not relevant from an AS perspective.

It is noted that instead of storing a ‘whitelist’ (the home/ private eNBs the UE is allowed to access) the UE could store a ‘blacklist’. The ‘whitelist’ is assumed to include only a few entries and hence seems easier to obtain/ manage, which is relevant considering the potentially large number of home/ private eNBs.
The ‘whitelist’ approach should only be applied for home/ private eNBs, meaning that the eNB has to broadcast that it is a home/ private eNB (or that registration should only be attempted if the TA is included in the UEs ‘whilelist’).
Means to reduce signalling
RAN3 has recently agreed to adopt the multiple TAs registration approach. Accordingly, to prevent excessive TA update signalling, the MME can assign an additional TA to the UE i.e. the TA corresponding with home/ private eNB. It is assumed that the subscription information includes a list of the home/ private TAs the UE is allowed to access. How this information is maintained (e.g. operator configured when the user procures the concerned equipment) is not relevant from an AS perspective.
To avoid useless paging on the home/ private eNB(s), the MME may allocate this additional home/ private TA only when the UE is near the home/ private eNB. To allow this ‘dynamic’ control, the MME needs to be aware of the ‘eNB location’. How the MME could obtain this ‘eNB location’ is considered to be irrelevant from an AS perspective.

Conclusions & proposals (summary)

1. To prevent registration by UEs not having access to a home/ private eNB we propose that:

· The UE stores a ‘Home/ private eNB whitelist’ i.e. a list of (TA) identities of home/ private eNBs the UE is allowed to register on

· The eNB indicates whether it is a home/ private eNB (i.e. within broadcast information)
2. To reduce idle mode mobility signalling, nothing is needed in addition to the agreed multiple TAs registration approach, in case the flexible length of the TA code as proposed in [2] is adopted

· The flexible size of the TA code is needed to accommodate the potentially large number of home eNBs
3 Conclusion & recommendation
In this contribution we have discussed the use of home/ private eNBs. Based on our analysis we have identified the following proposal that RAN2 is requested to consider:

· To prevent registration by UEs not having access to a home/ private eNB we propose that:

· The UE stores a ‘Home/ private eNB whitelist’ i.e. a list of (TA) identities of home/ private eNBs the UE is allowed to register on

· The eNB indicates whether it is a home/ private eNB (i.e. within broadcast information)

· To reduce idle mode mobility signalling, nothing is needed in addition to the agreed multiple TAs registration approach, in case the flexible length of the TA code as proposed in [2] is adopted
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5 Summary of main operator requirements (Annex)
Summary of main requirements (from R2-070817)

· Possibility to use same carrier as regular cells

· It shall be possible to take a home eNB into use without O&M (self-configurability)

· It should be possible to stimulate re-selection to the home eNB

· The use of home eNBs shall not introduce signalling in the regular cells/ network

· Signalling free mobility is desired

· It shall be possible to restrict access and camping on an home eNB cell to a closed user group

· Cell re-selection and handover related measurements for home eNB cells should preferably be avoided for UEs outside the AUG
· The UE should be able to display that it is camped on a home eNB

· Handover to/ from the home eNB should be possible

· Only for UEs part of the AUG that can be supported with sufficient QoS on the home eNB

· The UE should be able to report the presence of a home eNB

· It should be possible to limit the radio resource usage for common channels e.g. depending on the presence of UEs

· It should be possible to restrict the eNB and UE transmission power
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