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1 Introduction
In last RAN3 meeting, the priorities of all use cases were discussed and agreed in [1]. All Cell_FACH mobility involved cases were set to high priority. This paper discusses the main issues on the support of enhanced mobility in CELL_FACH, CELL_PCH and URA_PCH states. 
2  Discussion
In Marco network, the mobility of Cell_FACH/CELL_PCH/URA_PCH UE is named as forward handover with following steps:

Step 1: the UE will reselect and access the target HNB by the cell reselection mechanism 

Step 2: Sending the Cell_UPDATE to the target HNB

Step 3: Routing Cell_UPDATE to the source HNB

Step 4: Optional a SRNS relocation to target HNB

Considering the collapsed architecture and CSG, following sections describe the main issues on the support of Cell FACH/CELL_PCH/URA_PCH mobility in HNB area.
2.1 The Necessity of Iur/Iurh Presence
In the existing mechanism, the mobility in CELL_FACH/CELL_PCH/URA_PCH status supporting between RNCs relies on the presence of the Iur interface between them. If there is no mechanism to transmit CELL UPDATE messages between two RNCs without Iur, the target RNC has no choice but to release the RRC connection with the cause “directed signalling connection re-establishment (DSCR)”. It is also a common understanding that the impacts on current RNC should be minimized. Then this mechanism should be also applicable to the CELL FACH mobility in the cases involving HNB.
Proposal1a: The CELL_FACH/CELL_PCH/URA_PCH mobility involving HNBs in R11 should only focus on the case if there is a direct interface (Iur/Iurh) between the source node and the target node.
Regarding legacy HNBs, there would be no Iurh supporting before R9. The Iurh interface has been introduced only in intra CSG intra GW cases in R10. But the minimum set supporting of this Iurh is only including the enhanced SRNS Relocation and soft handover related procedures, and there is no guarantee on the support of Cell_FACH mobility related procedures. In addition, there is no standardized solution for the U-RNTI assignment, in other words, the target has no routing information from U-RNTI. Then the target has no other choice but to release the RRC connection. It is obvious that it is impossible to support the mobility from/to a legacy HNB. 
Proposal1b: The CELL_FACH/CELL_PCH/URA_PCH mobility from/to a legacy HNB is not supported. 
2.2 Legacy UE Supporting
Legacy UEs will be in majority in the market for a long time. It is impossible for common users to buy an UE with the newest release just for supporting the CELL_FACH mobility in the HNB environment. Then the legacy UE supporting in the enhanced mobility in CELL_FACH, CELL_PCH and URA_PCH states is desirable.
Proposal2: No UE impact solution is desirable.
2.3 CSG UEs’ Action in the CELL_FACH status
For a CSG UE, it should firstly check the target HNB is in its white list and attempt to only access the target HNB in the white list as idle mode. But the action for UE in Cell_FACH is not clear in TS 25.367 [2]. This is also the block point to remove Cell FACH mobility supporting from R10 timeframe. Then RAN2 should investigate the CSG UEs’ behavior in Cell_FACH state.
2.4 Routing Problem
After receiving a cell update message, the target should identify the source by U-RNTI included in the message. Because the HNBs connecting to the same HNB-GW share the same RNC-ID, it is necessary to coordinate the U-RNTI allocation among the HNBs under a given HNB-GW to guarantee the uniqueness. Then the HNB can route the message to the right HNB based on the U-RNTI only.
There are two possible solutions about this issue: Static partitioning and HNB-GW assignment.
 Solution 1 Static partitioning 
Every HNB can be configured a U-RNTI range and the HNB can assign the U-RNTI within the range to an UE. The range is unique within the HNB-GW and the PLMN. When the UE camps on an HNB, the HNB assigns a unique U-RNTI to the UE. There are two variants:

1. The size of the range is fixed, for example, 16. The HNB-GW assigns the same size of the U-RNTI range to each HNB.

2. The size of the range is flexible. The HNB-GW can assign the size of the U-RNTI range according to the capability of HNBs. The HNB reports the capability to the HNB-GW by sending the HNB REGISTER REQUEST message. The solution can make good use of the U-RNTI resource. 
For mobility between HNBs with the Iurh connection, the HNB can get the URNTI range of the other HNBs via the HNB CONFIGURATION TRANSFER via the HNB-GW. The target can identify the source by the U-RNTI in the CELL UPDATE message.

For mobility from HNB to macro, the target can identify the source HNB-GW by the RNC ID in the U-RNTI and forward the CELL UPDATE message to the source HNB-GW. The source HNB-GW can identify the target HNB by the range of the U-RNTI.
For the mobility form macro to HNB, the target HNB can identify the source by the U-RNTI with current mechanism.
Static partitioning uses the current HNB Registration Procedure and just needs to add some IEs in the existing messages. The solution does not introduce any impact to the UEs and the procedures related to the UEs on RRC.
Solution 2 HNB-GW assignment
When a UE connects to an HNB, the HNB requests the HNB-GW to assign a unique U-RNTI to the UE. But this solution may delay the UE accessing. There are several variants on this which were proposed in R9 and R10 discussion.
1. The HNB-GW involves into the RRC establishment per UE. After receiving the RRC connection Request message from an UE, the HNB firstly requests the HNB-GW to assign a U-RNTI for the UE. The HNB-GW responses a unique U-RNTI to the HNB and the HNB sends the U-RNTI to the UE in the RRC connection Setup message.

2. The HNB may assign a temporary U-RNTI to an UE during the RRC establishment. During the UE Registration procedure, the HNB-GW assigns a unique U-RNTI to the UE.
3. The HNB assigns a U-RNTI to the UE during the RRC establishment. The HNB-GW checks whether the U-RNTI is unique within the HNB-GW and, if not, the HNB-GW assigns a unique U-RNTI to the UE.

In this solution, all variants require the target HNB to ask the HNB-GW to identify the source HNB when receiving a CELL UPDATE message,. 
Solution comparison 

The comparison of the two type solutions is shown as below:
	Impact item
	Static partitioning 
	HNB-GW assignment

	HNB-GW
	Assign the U-RNTI range per HNB
	Assign the U-RNTI per UE

	HNB
	Assign the U-RNTI based on the URNTI range assigned by the HNB-GW. 
May introduce the standardized capacity information of HNB 
	Request the HNB-GW to (re)assign the U-RNTI for each UE accessing 

	UE
	NO
	NO

	Access delay
	NO
	Delay the RRC establishment and the UE Registration to the HNB-GW.

	The Number of URNTI for a HNB
	Fixed for the same capacity of HNBs or all HNBs. 
	Dynamic, all capacity of URNTI is shared by all HNBs connecting to the HNB-GW.


2.5 Access control/Membership Verification for inter-CSG case

Considering the character of CSG Cell, which only allows the member to access; it is necessary to consider the access control mechanism in this type mobility.

In R8 and R9, the access control mechanisms were agreed as following:

· Non-CSG UE: Access control/Membership checking in HNB-GW via UE Registration by the IMSI of the UE.

· CSG UE: preliminary checking in the UE by the white list, final checking in the CN 

The principles should also be applicable to CELL_FACH Mobility. And there is no CSG capable indication and IMSI available in CELL UPDATE message, the target HNB cannot judge whether an access control is needed and the access control should be performed by which node. There would be two solutions to resolve this:

· AC/MC performed in the relocation procedure if the relocation is following.
· If there is no relocation, the source decides to setup a RL directly via the direct interface in the target. A new procedure may be triggered for access control procedure to the CN/HNB-GW for the access control of CSG UEs and non CSG UEs respectively. 
3 Conclusion
Based on the above analysis, it is proposed RAN3 to discuss and agree the following proposals:
Proposal1a: The CELL_FACH/CELL_PCH/URA_PCH mobility involving HNBs in R11 should only focus on the case if there is a direct interface (Iur/Iurh) between the source node and the target node.

Proposal1b: The CELL_FACH/CELL_PCH/URA_PCH mobility to/from a legacy HNB is not supported. 

Proposal2: No UE impact solution is desirable.
Proposal3: To capture the section 2 in [1] for further pros and cons discussion on solutions.
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