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1 Introduction

In Rel9 two new types of home cells have been defined: hybrid cells and open cells.
A hybrid cell is a cell that can be at the same time a CSG cell for UEs with the CSG-ID of the cell in their allowed CSG list, and a regular cell to all other UEs.
An open cell is a H(e)NB cell that is accessible by all UEs.  

The most likely way of identify a hybrid cell (currently under discussion in RAN2) is the following: a hybrid cell will have its PCI/PSC in the non-CSG PCI/PSC range, will have its CSG Indicator off and will broadcast a CSG ID.

In the same way, an open cell can be defined in this way: an open cell will have its PCI/PSC in the non-CSG PCI/PSC range, will have its CSG Indicator off and will not broadcast a CSG ID.

In this paper it is discussed how to report to different RAN nodes the type of cell supported by a (e)NB/H(e)NB, as well as how to inform the CN/EPC about the cell type to which a UE is camping on.

2 Discussion

In Rel8 CSG H(e)NBs need to report their CSG ID during H(e)NB registration.  Such registration occurs via HNB REGISTRATION procedures in HNBAP protocol for 3G and via S1 SETUP procedures for LTE.  The reason why the CSG ID is reported to the connecting node is to a) inform the connecting node that the cell belongs to certain CSG and b) allow PAGING optimisation.For the same reasons listed above, in the case of hybrid and open cells, a similar type of information will need to be provided.  
However, in LTE the sole use of the CSG ID will not be enough to distinguish between CSG, hybrid or open cells, while in 3G the use of the CSG ID parameter will only be enough  to distinguish between CSG and open cells.  
Namely, in 3G a HNB is always connected to a HNB GW and it registers always via HNBAP.  It is straightforward to think that if a HNB registers without reporting a CSG ID then its cell is an open cell. Hence only one extra indicator is needed to indicate the hybrid access.  
On the contrary, in LTE a HeNB registers with the HeNB GW or MME in the same way as any other eNB.  Hence, if the S1 SETUP REQUEST does not include a CSG ID and if the HeNB is directly connected to the MME, the MME is not able to understand if the node is a HeNB or an eNB and consequently is not able to deduce its HeNB ID or eNB ID.  At the same time, if the CSG ID is present, the MME (or HeNB GW) is not able to understand if the cell is hybrid.  Two types of indications are then needed, one to indicate hybrid access and one to indicate open access.  
An extra indicator shall be included in the HNBAP HNB REGISTRATION procedures in order to indicate that the cell is hybrid.  Also, an extra indicator shall be included in the S1 SETUP procedures to indicate that a certain cell is a) hybrid and supports a certain CSG ID; and b) open, and it does not support any CSG. Such indication will allow Paging optimisation to occur in an appropriate way.  In the case of LTE these indicators will also allow for deriving the HeNB ID of the registering HeNB.
Discussion 1: Should it be possible to indicate the cell type within the S1 SETUP REQUEST (hybrid and open indication) and HNB REGISTER REQUEST (hybrid indication)?  
Further, in Rel8 the INITIAL UE MESSAGE contains the CSG ID of the cell the UE is trying to access.  The reason for this is to allow access control in the CN/EPC.  While this mechanism still works for the case of open cells (where there will be no CSG ID in the INITIAL UE MESSAGE and access control will be based on non-CSG access), with the introduction of hybrid cells the INITIAL UE MESSAGE will need to be updated with more information concerning the type of cell.

Indeed, if the cell is hybrid, the access control shall check if the UE can access the CSG part of the hybrid or if the UE can access only the open part of the hybrid cell.  
T
herefore, there will be the need to indicate that a cell is hybrid as well as its CSG ID in the INITIAL UE MESSAGE.

Discussion 2: Should it be possible to indicate the cell type for hybrid access as well as the CSG ID of the cell in the INITIAL UE MESSAGE?   
3 Conclusions 
This paper presents a first approach to the problem of introducing hybrid and open CSG cells.  The paper discusses fundamental procedures that would allow to identify such types of cells and perform paging optimisation and UE access control. It is proposed to discuss the following issues:
Discussion 1: Should it be possible to indicate the cell type within the S1 SETUP REQUEST (hybrid and open indication) and HNB REGISTER REQUEST (hybrid indication)? 
Discussion 2: Should it be possible to indicate the cell type for hybrid access as well as the CSG ID of the cell in the INITIAL UE MESSAGE? 
























�In principle all UEs should be allowed to access the hybrid cells as an open cell. Only in overload situation the entity responsible for admission control (?) should decide whether the UE can get service  without suitable CSG subscription for that hybrid cell.


�I have reworded the phrase to make it in line with the comment
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