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1
Introduction
At last RAN3 adhoc, the scope of the HeNB mobility enhancement was at minimum:
· Between an eNB and an open access cell HeNB (as per conclusion a) in [1]);

· Between two open access cell HeNBs (as per conclusion b) in [1]);

· Between two closed HeNBs only if they have the same CSG ID (as per conclusion d) in [1]).
Whether additional cases must be included such as the mobility between closed/hybrid into hybrid/closed with same CSG was postponed for further analysis.
This paper provides a short analysis showing that some additional use cases are beneficial and can be supported w/o breaking any principle.
2
Benefits of additional use cases
The H(e)NB mobility WID is not only intended to cover the enterprise scenario but surely the mall scenario.

In the mall scenario, a lot of HeNBs will be typically used to cover the mall therefore leading to very frequent HeNB-HeNB handovers.

Whereas the enterprise scenario may be thought covered by the only closed cells, the mall scenario would take full advantage of the hybrid cells. Indeed in the public parts of the mall it is interesting to offer service to all users while differentiating some of them with preferential treatments. Also closed cells can be deployed to allow restricted access in some areas reserved for the staff.

Overall the co-existence of hybrid and closed cells is likely and should be optimized as well.
3
Restrictions due to access control
Some principles have been established when designing release 9 about the access control and the membership verification.

In release 9 the UE is supposed to be the one to perform the access control. It was however further decided to perform a second access control in the network in particular to prevent rogue UEs to try accessing while not allowed. The network verification is in 2 steps: it first controls that the UE belong to the CSG ID as reported by the UE (step1) then it controls that the CSG ID used for this step 1 is the correct one to apply for the check (step 2). 

In we take the case of handover from closed to hybrid with same CSG, the UE has passed access control and therefore is guaranteed to belong to that CSG ID. Therefore the source HeNB can safely handover the UE w/o access control to the hybrid cell and indicate that the UE is a member in the HO message as long as it is certain that the target cell is of same CSG ID. This is the same as for CSG to CSG mobility.
If we take the handover from hybrid cell to closed cell, they are two cases:

· the UE is a member in the hybrid cell: the UE has been checked by a membership verification check. Therefore the source cell can safely handover the UE to the closed cell as long as it is certain that the target cell is of same CSG ID. This is the same as for CSG to CSG mobility.

· The UE is not a member in the hybrid cell: the UE has been checked by a membership verification check. Therefore the source cell will not handover the UE to the closed cell. 

Similarly the handover from hybrid to hybrid cell can be safely done as long as source cell is certain that target cell belong to same CSG.

Proposal 1: it is proposed to consider the scenario of closed cell into hybrid cell, hybrid cell into closed cell and hybrid cell into hybrid cell (all with same CSG ID) as part of the scope of the HeNB mobility WID.

The remaining cases that are valid cases are:

· handover from hybrid/closed to open cells,

· handover from hybrid/closed to eNB

These cases are valid and therefore nothing really prevents from using X2 to handover them as well. However in that case the restriction is that the handovers would be unidirectional because in the other direction the EPC should be involved. But there is no valid reason to forbid them as they have no impact and break no rule.
Proposal 2: it is proposed to exclude the scenario of open HeNB or eNB into closed/hybrid cell from the WID but to allow the closed/hybrid cell into eNB or open HeNB. 
4
Conclusion and Proposals
This paper has analysed and shown that the current HeNB-HeNB mobility from closed cell to closed cell entirely relies (for access control) on the fact that the source cell is certain that the target cell belong to the same CSG.

Based on this, it is shown that the other cases like hybrid/closed cell to closed/hybrid cell mobility can also work as safely w/o any further access control breach. 

On the same time the hybrid/close to close/hybrid mobility has been shown useful and there is no reason to restrict its usage.

This leads to the following proposals:
Proposal 1: it is proposed to consider the scenario of closed cell into hybrid cell, hybrid cell into closed cell and hybrid cell into hybrid cell (all with same CSG ID) as part of the scope of the HeNB mobility WID.

Proposal 2: it is proposed to exclude the scenario of open HeNB or eNB into closed/hybrid cell from the WID but to allow the closed/hybrid cell into eNB or open HeNB. 

Proposal 3: To specify proposal 1 and 2, it is proposed to agree on the following stage 2 text and corresponding CR in tdoc R3-102280:

Mobility between two HeNBs may be supported via X2 handover if both are directly connected to the same MME or the same HeNB GW and only in the following use cases:

· target cell is either hybrid or closed and source cell is either hybrid or closed and they have same CSG ID,

· or the target cell is open.

Mobility between an HeNB and an eNB may be supported via the X2 handover if the HeNB cell is open and connected to the same MME as the eNB.
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