1

3GPP TSG-RAN WG2 #67bis            
 R2-095623
Miyazaki, Japan, October 12th – 16th, 2009
Agenda Item
: 
4.2.1.2
Source
: 
LG Electronics Inc.
Title
:
PCI/PSC confusion problem in Hybrid cells
Document for
:
Discussion
Introduction
In this document, the PCI/PSC confusion in Hybrid cell for the first visit case is explained and considerable actions are presented.
Discussion
In RAN2 meeting #67, we have discussed PCI/PSC confusion in hybrid cells and agreed that “Hybrid cells can suffer from PCI/PSC confusion [1].” When the UE tries to handover to the visited target hybrid cell, stored information can be used to solve PCI/PSC confusion. However, when the hybrid target cell for the first visit does not have stored information, the UE cannot know the type of the target cell is whether hybrid or macro cell. In this case, the UE will treat the hybrid as macro and do not apply any special mechanism for the PCI/PSC confusion. Therefore, PCI/PSC confusion in Hybrid cell for the first visit is currently inevitable and needs to be prevented. 
Assumptions of the Hybrid cells for the first visit are 
· The UE will not have any stored handover preparation information,
· The UE cannot distinguish between macro and hybrid cell,
· Network coordinates hybrid cells [2],
· Reading system information of the target Hybrid cell may be required since PCI/PSC confusion can be occurred,
With above assumptions, some approaches to solve PCI confusion in Hybrid cell for the first visit are presented as follows. 
· No special action for the UE and using the manual selection if needed.
· Network command.
· Splitting Hybrid/Macro PCI range.
· Using Fingerprint information.
The first approach could work if we could assume that PCI/PSC confusion between hybrid cells is rare, and basically network coordination should minimize the confusion in advance when hybrid cell is installed. In addition, if a user wants to access the target as CSG, the manual selection is used. 
· Pros: This could be the simplest solution and no extra mechanism is needed. 
· Cons: We are not sure whether network coordination can prevent the PCI confusion. If we further consider that hybrid mode operation can generally prevent coverage hole that could be generated by CSG cell, many of H(e)NBs may work as hybrid cells. In this case, we can’t ensure that PCI confusion can be a still rare event. Once such confusion exists, some inbound handover may fail. 
The second one is using network command. When the measurement report is triggered, the UE sends the report and then the network can distinguish the target cell is whether macro cell or hybrid cell. If it is hybrid, the network can send command message to read system information of the target hybrid cell. 
· Pros: Network can command the most suitable actions to the UE based on its knowledge, e.g., cell type. PCI confusion can be generally avoided with a suitable command.
· Cons: The network always commands the UE to read system information for the target hybrid cell. Therefore, certain delay for handover to the target hybrid cell always exists. 
The third one is to reserve PCI range for hybrid cells, and this information is signalled to UEs. Then the UE can figure out the type of the target cell. In case the target cell is a hybrid cell type, we let the UE rely on the same procedure as in the case of target cell being a CSG cell (e.g. using manual selection for the first visit). 
· Pros: Hybrid cell solution becomes aligned with the current CSG solution. 
· Cons: To send information for reservation of a dedicated PCI range for hybrid cells to the UE is against our previous agreement. Relying on manual search for the first visit would make hybrid cells seen as CSG cell rather than normal cell, where user intervention is necessarily involved during the manual selection process. In addition, hard PCI split between macro/hybrid cells may put more restriction to network planning. 
The last solution is that the UE sends fingerprint information in the measurement report message to the network. Since the network coordinates hybrid cells, the hybrid cell’s location can be approximately recognized. Therefore, the network can distinguish the right target hybrid cell by matching the UE’s fingerprint information to hybrid cell’s location.
· Pros: This solution can resolve the PCI/PSC confusion problem without reading system information.
· Cons: This solution largely depends on fingerprint information and its resolution. Most of the finger print can be left up to UE implementation, which make it difficult to adopt this approach. Furthermore, fingerprint information has to be always included in measurement report in both cases when the target cell is macro and hybrid cell, even though such information is unnecessary for the handover to macro cell.
Since all of solutions have pros and cons, we request RAN2 to discuss above possible solutions for PCI/PSC confusion in Hybrid cells for the first visit.
Proposal: RAN2 is kindly requested to discuss above possible solutions for PCI/PSC confusion in Hybrid cells for the first visit.
Conclusion

In conclusion, 
Proposal: RAN2 is kindly requested to discuss above possible solutions for PCI/PSC confusion in Hybrid cells for the first visit.
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