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1
Introduction
Due to the timeframe for R8 and the special characters of femto cells, inbound mobility from Macro cell to HNB is not supported in R8. In the new agreed R9 WI “Support of Home NB and Home eNB enhancements RAN3 aspects”, this in-bound mobility scenario is included in. This document describes current problems in RAN3 for supporting this scenario and makes some work assumptions on the discussion. 

2
Discussion
It is well-known that the HNB is different to current Marco cell, and HNB is different to current RNC: the HNB has only a single cell, but the RNC has multi-cells; the number of HNBs is thousands times than the number of Marco cells, and the deployment of HNB is based on automatic configuration without restrict network plan; the HNB may only allow a specific group of users which are in the CSG to camp on; the HNB-GW and Iuh are introduced to support HNB deployment in UMTS etc. These differences also bring some problems for supporting inbound mobility from Marco cell to HNB:

1. Routing issue during Relocation Procedure 

In current handover from Marco cell to Marco cell, the source RNC decides the target cell based on UE’s measurement on the neighbour cell list identified by PSC, and the target cell’s information corresponding to the PSC including the target RNC ID and the target cell ID is pre-configured by OAM. The source RNC and the CN can complete the handover based on these pre-configured information. 

However if HNB is introduced to the mobile network, there are hundreds of HNB neighbour cells in the coverage of the Marco cell, it is not feasible to be pre-configured as the Marco cells’ neighbour cells by OAM. Only the reserved PSCs for the HNB cells in the area are configured in the neighbour cell list. But there are several HNB cells corresponding to one reserved PSC in Marco cell’s NCL. And there are no RNCID and CellID information in current UE measurement report. So the source RNC can’t know the target HNB cell’s RNCID and Cell ID in current mechanism, which is out of RAN3’s scope, but it should be assumed that the source RNC need know the target RNC ID and the target Cell ID before relocation in RAN3’s discussion.

Work Assumption 1: The source RNC should know the target RNC ID and the target Cell ID before relocation.

When the CN received Relocation Required message, the CN should send Relocation Request to the target HNB-GW which is identified by the Target RNC ID in Relocation Required message. When the target HNB-GW received the message, the HNB-GW needs to know the target cell ID to route the message to the target HNB cell. But the target cell ID is included in the Source RNC to Target RNC Transparent Container of the relocation request message, and the Relocation Request is a UE-specific message, which isn’t mandatory for HNB-GW to interpret. But the target cell ID is needed for HNB-GW to route Relocation Request to the target HNB, so the HNB-GW should interpret the Source RNC to Target RNC Transparent Container or add a new target cell ID IE in the message.  
Proposal 1: The HNB-GW should interpret Relocation Request message to get the target Cell ID.
2. The UE access control issue during Relocation Procedure 

The access control is a big difference between HNB and Marco cell. The Marco cell provides service to all the legal users in the supported PLMNs. But the HNB may only allow a specific group of users which are in the CSG to camp on and may provide different level services if the user is not in the CSG. All these access control strategies are based on the access mode of the HNB. It is needed to discuss the location of the UE access control.

In current specification, there are two types access control for CSG capable UE and non-CSG capable UE:

1. CSG Capable UE:

2. UE based access control: CSG capable UE will not camp on the HNB which is not in the UE’s allowed CSG list.

3. Network based access control: When the CSG capable UE camping on the HNB, the CN perform the UE access control according to the CSG ID in initial UE message and UE’s allowed CSG list in CN.
Non-CSG capable UE:

The HNB-GW is mandatory to perform the UE access control based on UE’s IMSI. The HNB will optionally perform this. And there is no UE based access control, the UE can’t distinguish which CSG it can camp on or not.
In the inbound handover scenario, UE based access is essential. During the measurement report, the UE should notice the network explicitly or implicitly whether it has the authorization to camp on the HNB or not. If no such mechanism, because the source RNC has no knowledge to perform UE access control of the HNB, the source RNC will perform the handover decision based on the signal strength, which may result in many failed handover for the HNB which the UE has no authorization to camp on. If UE access control is move to the Source RNC, some complicated mechanisms for the RNC getting the UE’s allowed CSG list are needed, which is not feasible. For the current non-CSG capable UE has no ability to perform UE based access control, it is preferred that not consider non-CSG capable UE in this scenario.
Work Assumption 2: In inbound handover scenario from Marco cell to HNB, non-CSG capable UE needn’t to be considered.
Due to the UE can’t be fully trusted; it is also needed for network to double check. The network UE access control is based on the target HNB’s CSG ID and access mode, which also should be provided to the source RNC before relocation.

Work Assumption 3: The source RNC should know the target HNB’s CSG ID(if available) and the access mode before relocation.
There are four nodes involved in the relocation procedure: the Source RNC, the MSC/SGSN( the CN node), the target HNB and the target HNB-GW. And the HNB is also an equipment in user side, which can’t be fully trusted, so the access control can’t be performed in the target HNB. 
1. There are three possible solutions need to be discussed:

2. The source RNC performs the UE access control. The mechanism for the CN inform UE’s allowed CSG list to the source RNC need to be added. And how to synchronize the information between the source RNC and the CN are also needed to be discuss.
3. The CN performs the UE access control. The source RNC will need to inform the target cell’s CSG ID and access mode in relocation required message. If the CSG ID and the access mode for the target mode may be derived from the UE’s reporting, which may not be fully trusted, the CN may need to forward the two information to the target HNB-GW to check if it is valid. 
4. The target HNB-GW performs the UE access control. The HNB-GW also needs to be informed the UE’s allowed CSG list, which is not recommended by CT1 [2]. And if the access is denied, extra delay is introduced.
It is proposed RAN3 to discuss the three solutions and give a guideline for further study. 
3. Other Impact on RUA
Currently, the HNB initiates the UE Registration with UE Identity to the HNB-GW and the HNB-GW assigns a UE specific context identifier on RUA, then the HNB and the HNB-GW use this Context ID to transport the RANAP message for this UE. However when the HNB-GW receives Relocation request message for a UE, the HNB-GW can not send the message to the target HNB due to no context ID for the UE. So the HNB-GW originates context ID assignment mechanism needs to be added. It is a feasible way that the HNB-GW performs UE registration directly and allocates the context ID for the UE. Then the HNB-GW sends RUA connect message including context ID and Relocation Request message to the HNB. The HNB saves the context ID for the UE and marked the UE registered. If the RRC connection is released the HNB should initiate the UE De-Registration procedure to release the context ID. 
Proposal 2: The HNB-GW originating RUA connect message should be supported.
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Figure1 Inbound Handover flow from macro cell to HNB
All the discussion above is based on the R8 HNB architecture, the HNB-GW is also a RNC from CN point of view. If it is possible that introducing Iur interface between HNB-GW and the source RNC, more enhancements can be done.
3
Conclusion

From the above discussion, it is proposed to agree the following work assumptions and conclusions:.
Work Assumption 1: The source RNC should know the target RNC ID and the target Cell ID before relocation.
Work Assumption 2: In inbound handover scenario from Marco cell to HNB, non-CSG capable UE needn’t be considered.
Work Assumption 3: The source RNC should know the target HNB’s CSG ID(if available) and the access mode before relocation.
Proposal 1: The HNB-GW should interpret Relocation Request message to get the target Cell ID.
Proposal 2: The HNB-GW originating RUA connect message should be supported.
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