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1.
Introduction

At RAN meeting #35, after presentation and discussion of [1] and [2], it was agreed that RAN 2 should progress LTE Home-eNodeB aspects which impact the UE, and RAN3 would progress any additional Home-eNodeB specific aspects which impact the ongoing O&M and Network Node inter-connectivity work. Regarding additional Self-Optimising Network requirements, currently there are not envisaged to be any standards-impacting operator requirements specific to the Home-eNodeB scenario.
This paper presents the high level system requirements for the access control and mobility aspects which should be addressed in the standardisation of LTE/SAE such that there are no unnecessary limitations introduced for the deployment of “private cells” for use in the home and small office.
2.
Access Control
If an operator uses the 2G or 3G systems for a deployment in a home or small office, there are some limitations imposed by mandating that only a UE from a specific User Group can access through the cell. This access restriction is needed because some backhaul links for this type of deployment are not considered to provide adequate QoS to support a large numbers of UEs, or there may be regulatory issues with sharing the backhaul link/ Home-eNodeB access in the home, and additionally the backhaul maybe owned by the subscriber and they may not be happy to share the link with other subscribers.
In 3G the Access Control would work based on the Location Updating or Routing Area Updating Reject for the LA or RA which is being signalled on the cell. Each unique User Group would require its Location Area ID, however the LAC of the LA ID is only 2 octets, which needs to be shared with the normal LAs of the PLMN.

There is an additional drawback with this solution in 3G, which is that all terminals would attempt to perform the Location Updating procedure on a cell advertising a LA not on the list of forbidden LAs in the UE. The network would reject the location updating procedure of those UEs which are not in the User Group associated with the LA. This would lead to the scenario in a densely populated area, where a UE moving down the street could attempt to access a home cell at each house, before being rejected causing a wastage of battery in the terminal, and unnecessary signalling/processing load in the core network.
1. A UE should not camp on or access a Home-eNodeB if it is not part of the User Group which is allowed to access the Home-eNodeB.
The User Group associated with a specific Home-eNodeB needs to be under the control of the subscriber which is registered as the owner of the Home-eNodeB. When a subscriber is added to the User Group by the registered owner of the Home-eNodeB, the UE of the subscriber should be able to (almost) immediately camp on the cell(s) of Home-eNodeB and then may acquire service through the Home-eNodeB. This is especially important in the deployment scenario where this subscriber has no other means to access the network, i.e. there is no Macro-layer coverage available.
2. The subscriber registered as the owner of the Home-eNodeB, under supervision of the operator, shall be able to control/modify quickly which other subscribers form part of the User Group associated with the Home-eNodeB.
3.
Mobility

The Home-eNodeB should form part of the network of the operator, and therefore the design needs to support mobility of UEs between the Macro-Layer network and the Home-eNodeB. 
3. The Home-eNodeB system shall support handover between Home-eNodeB and Macro-layer eNodeB.

The Home-eNodeBs will be deployed to improve network coverage, improve network capacity as well as offer differential billing models. As the User billing could be dependent on whether the UE is using the Home-eNodeB, it is important that the UE when it is range of the Home-eNodeB automatically camps on the Home-eNodeB.
4. It shall be possible to set the reselection parameters, for UEs which are allowed to access the cell, such that they prioritise the Home-eNodeB for camping when in coverage of one of its cells. 
It is important that UEs camped on the Home-eNodeB do not cause excessive signalling load or processing load if/when the UE moves frequently between the Macro-Layer network and the Home-eNodeB.
5. The Home-eNodeB system shall not introduce excessive signalling and processing load from a UE frequently reselecting in LTE Idle between the Macro-Layer network and the Home-eNodeB.
As discussed above, the Home-eNodeBs will have an associated User Group describing which UEs can access the Home-eNodeB. The serving eNodeB needs to take the User Group of the Target Home-eNodeB into account when deciding whether to handover a UE to a specific Home-eNodeB. The solution for the mobility to/from the Home-eNodeB should avoid unnecessary signalling between the RAN nodes.
6. The handover algorithm of the serving eNodeB shall take into account whether a UE is part of the User Group of the Target Home-eNodeB.
As the number of Home-eNodeBs in the network will become large, the proportion of measurements made by a UE which could be wasted may become large, to the point where it affects the mobility performance of the UE/system, as well as draining the battery of the UE. It is therefore necessary for the UE to be able to avoid unnecessary measurements of Home-eNodeBs where the UE does not belong to the User Group of the Home-eNodeB.
7. It shall be possible to minimise the quantity of measurements which UEs perform of Home-eNodeBs, if the UE does not belong to the User Group of a specific Home-eNodeB.

3.
Conclusion
This paper proposes some requirement for the Home-eNodeB deployment of LTE which should be discussed and agreed at this meeting.

It is requested and was agreed at the RAN plenary that the requirements are addressed in the first release of LTE. To that end, companies are requested to provide solutions which meet requirements at the next meeting. 
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