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1
Introduction
This paper discusses inter-home eNB handover and whether or not to use a gateway in this mobility scheme.

This question specifically arises in LTE because of two major differentiating factors compared to the 3g case

· The access control is performed in the EPC nodes,

· The HeNB-GW is optional,

Therefore, one should strive to cover the handover between two home eNBs in a way that fits in with the existing deployment scheme i.e. it may use the gateway where deployed but should not necessarily lead to the deployment of a gateway where one is not present. 

The various scenarios are investigated below. At RAN3#68bis it has been decided to concentrate on the intra-CSG case only.
2
Description
Home eNBs may be deployed in the following scenarios:

· Residential access,

· Corporate access,

· Business center, malls, etc 

These deployment scenarios do not necessarily all have the same constraints and requirements.

The deployment scenarios of most importance and relevance for HeNB-HeNB handover are the corporate and business centre/mall.  

In malls or corporate accesses many users are involved and it is desirable to avoid impacts to the EPC nodes for all the handovers within the same deployment e.g. intra-campus or intra-mall.
Two solutions may be used to avoid EPC involvement:
· Direct handovers via the X2 interface (1),

· Handovers via the HeNB-GW (2).
Using (1) is relatively straightforward in LTE since the X2 interface and protocol has already been defined for inter-eNB procedures and hence this can be easily reused. In addition, reusing X2 allows the use of additional beneficial features “for free”, e.g. X2 Setup, etc…

The direct handover via X2 is therefore clearly the optimum solution for all the inter-HeNB handovers in scenarios that don’t require access control because the target HeNB and source HeNBs are part of the same CSG i.e. intra-CSG which is the scope of work agreed at RAN3#68bis.
Proposal 1: agree to allow the use of direct handovers over X2 for intra-CSG inter-HeNB mobility in release 10.
The following call flow will apply for this inter-HeNB mobility. This is the generic call flow for X2 handover from HeNB perspective. 
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It is proposed that the “upper node” can be either the HeNB GW or the MME according to the following three cases:
· if no HeNB GTW is deployed, the MME can handle the Path Switch Request as if it had received the message from a regular eNB. There is no impact to the MME and this doesn’t mandate the HeNB GTW to be deployed,

· If an HeNB GTW is deployed but doesn’t terminate the user plane, the MME must handle the Path Switch Request message relayed transparently by the HeNB GTW in order to trigger the S-GW path switch.

· if an HeNB GTW is deployed and terminates the user plane, it is better to take advantage and hide the Path Switch Request to the MME. This has to be checked with SA3 if that is acceptable from a security point of view (check ongoing, see related issue with intra-Denb handover) . But the advantage of such solution is to further decrease the EPC involvement and it should be selected if a solution is found with SA3. Indeed one just needs here to update the user plane path.

Assuming a positive answer from SA3 we make the following proposal:

Proposal 2: the Path Switch Request message is reused to switch the user plane. When an HeNB GTW is deployed it terminates the Path Switch Request and switch the UP path if it terminates the UP, otherwise it relays transparently the Path Switch Request to the MME. 
Assuming a negative answer from SA3 we propose to introduce a new procedure TNL Update to keep the benefit of hiding the EPC when an HeNB is deployed and terminates the user plane, because again this is likely to be a very common scenario.
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Of course, since using the Path Switch Request procedure or the TNL Update for the target HeNB depends on the configuration, this complexifies a bit the HeNB but is worth it.
Assuming the negative answer from SA3 we thus make the following proposal:
Proposal 2bis: the Path Switch Request procedure is relayed transparently by the HeNB GW to the MME when it doesn’t terminate the user plane. The TNL Update S1AP procedure is used instead between the HeNB GW and the target HeNB when the HeNB GW terminates the user plane.

This solution has no impact on the MME.
3
Conclusion and Proposals
This paper has analysed the inter-HeNB mobility enhancement WID and concluded on a preferred solution based on a direct X2 interface between two HeNBs in order to optimize the intra-CSG scheme where no access control is needed and for which handovers will be frequent.

Proposal 1: agree to allow the use of direct handovers over X2 for intra-CSG inter-HeNB mobility in release 10.

It has then presented a solution and makes the following proposals depending on the security answer from SA3:
Proposal 2: the Path Switch Request message is reused to switch the user plane. When an HeNB GTW is deployed it terminates the Path Switch Request and switch the UP path if it terminates the UP, otherwise it relays transparently the Path Switch Request to the MME. 

or

Proposal 2bis: the Path Switch Request procedure is relayed transparently by the HeNB GW to the MME when it doesn’t terminate the user plane. The TNL Update S1AP procedure is used instead between the HeNB GW and the target HeNB when the HeNB GW terminates the user plane.

If this solution is agreed, the corresponding CRs are in tdoc R3-102279, R3-102280, R3-102281.
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