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1．Introduction

In this contribution, we provide some discussion about active mode mobility for legacy UE (before Rel-8) on UTRA HNB.
2．Discussion 
2.1 Assumption
There is not a white list of access allowed HNB cells stored in the legacy UE.

The macro cell does not have the neighbor HNB cells information for most cases, e.g., the NCL in measurement control may not include HNB cells information except for some special scenarios where only a few HNB cells being covered within the macro cell.
The HNB cells should have the neighbor macro cells and (optionally) HNB cells information, e.g., which could appeared both in the NCL of the system information and the measurement control message.
We assume the HNB architecture is the Iu-based GW architecture, i.e., HNBs connected to the HNB GW and the HNB GW connects to CN nodes.

We assume the soft handover is not necessary for HNB due to its complexity e.g., in multi-vendor RAN environment.
2.2 handover from HNB cell to macro cell
This direction handover should be supported, since UE could get enough neighbor macro cells information from the HNB cell to perform measurement, and the HNB cell could make handover decision based on UE measurement report. We think blind handover should also be supported, i.e., the handover could be successful made even no UE measurement, because HNB cells are usually located under the coverage of the macro cells.
As for forward hard handover, it is useful to support the mobility when UE is in CELL_FACH or CELL_PCH, and could also be helpful to continue the service after UE meets radio link failure in the edge of the HNB cell due to e.g., a coverage gap between HNB cell and macro cell. The forward hard handover needs the Iur interface e.g., to transmit the RNSAP message Uplink Signaling Transfer Indication after UE performs Cell Update in the macro cell. However, if an Iur interface between HNB GW and macro RNC exist or not is unclear in RAN3. On the other side, it should be possible in theory to transfer the related signaling for forward hard handover via Iu instead of the Iur interface, however, it will means some update to treat the related signaling in CN.
Proposal 1: Backward hard handover from HNB cell to macro cell (include blind handover) should be supported for legacy UE, and if the forward hard handover could be supported or not is FFS and need RAN3 investigation.

Proposal 2: Ask RAN3 if Iur interface exist or not for Iu-based HNB GW architecture, or if there are any other alternative solutions could be provided to enable the forward hard handover between HNB cell and macro cell. E.g., transfer related signaling via CN instead of via Iur.
2.3 Handover from macro cell to HNB cell
Normally the ACTIVE mode UE in macro cell will not be triggered to measure the HNB cells since the macro cell does not have the allowed HNB cell information to configure their measurement, therefore the handover from macro cell to HNB cell would not be happened for most cases.
If the macro cell has the HNB cells information, e.g., it is configured by O&M when there are only a very few HNB cells installed among the macro cell. Then, in theory it is possible to configure the legacy UE to search and measure the allowed HNB cells in ACTIVE mode and then the handover from macro cell to HNB cell may be supported. However, the problem of it is the macro cell may do not know which HNB is allowed for the UE since the legacy UE does not have the allowed HNB cells white list.

Proposal 3: Backward hard handover from macro cell to HNB cell is not necessary for legacy UE in most cases since usually the macro cell may do not have knowledge of the allowed HNB cells information corresponding to the legacy UE.
In some cases, however, the handover from macro cell to HNB cell is possible and should be supported to improve user experience. For example: when the UE was just being handover from HNB cell to the macro cell, the macro cell could temporarily have the knowledge of the relationship between the UE and the (allowed) HNB cell. At this time, it should be possible to add the HNB cell into measurement control to enable the UE to measure and handover back to the HNB cell.
Proposal 4: The handover from macro cell to HNB cell should be supported for legacy UE in this case: when the legacy UE just handover from the HNB cell to the macro cell, i.e., the macro cell could temporarily have the HNB cell information, which could be used to facilitate the UE to measure and handover back to the HNB cell.
As for forward hard handover from macro cell to HNB cell, it is useful to provide a full mobility between macro <-> HNB in CELL_FACH and CELL_PCH to improve user experience, however we need ask RAN3 to check the feasibility, which has been expressed in proposal 2.
2.4 Handover between HNB cells
We can not see the much necessary for this kind of handover if the HNB cells are look like the independent spots (in the coverage of macro cell). However, it may be useful e.g., there are multi allowed HNB cells provide consecutive coverage in a building. It could be studied in the future if needed.
3．Conclusion

Based on the discussion above, we get below proposals for active mode mobility of legacy UE (before Rel-8) in UTRA HNB network.

Proposal 1: Backward hard handover from HNB cell to macro cell (include blind handover) should be supported for legacy UE, and if the forward hard handover could be supported or not is FFS and need RAN3 investigation.

Proposal 2: Ask RAN3 if Iur interface exist or not for Iu-based HNB GW architecture, or if there are any other alternative solutions could be provided to enable the forward hard handover between HNB cell and macro cell. E.g., transfer related signaling via CN instead of via Iur.


(NOTE: proposal 2 is not limited for legacy UE)
Proposal 3: Backward hard handover from macro cell to HNB cell is not necessary for legacy UE in most cases since usually the macro cell may do not have knowledge of the allowed HNB cells information corresponding to the legacy UE.
Proposal 4: The handover from macro cell to HNB cell should be supported for legacy UE in this case: when the legacy UE just handover from the HNB cell to the macro cell, i.e., the macro cell could temporarily have the HNB cell information, which could be used to facilitate the UE to measure and handover back to the HNB cell.
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