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1. 
Introduction

There are three modes for HNBs defined in TS 22.220 [1] for Rel-9, namely:

-
Closed access mode: HNB operates as a CSG cell.

-
Hybrid access mode: HNB operates as a CSG cell where at the same time, non-CSG members are allowed access. 
-
Open access mode: HNB operates as a normal cell, i.e.,non-CSG cell. 
In addition, TS 22.220 [1] has the following requirements for manual CSG selection:

-
Upon registration the network shall indicate whether the UE is a member of the CSG. If the UE is a member of the CSG, the UE shall add the CSG identity to the User CSG list, unless that identity is already present in the list.

Therefore the network needs to know whether a HNB is a closed, hybrid or open access mode to function correctly.

NOTE:
For paging optimization and access control the network only needs to know if the cell is closed or not. To correctly support manual CSG selection, the network needs to know whether the HNB is a CSG cell or not. Therefore the network needs to distinguish between all three access modes.

We propose the following simple enhancement towards supporting hybrid, closed and open access mode HNBs based on Rel-8.

2
Indicating the access mode to other network entities
If the access mode (closed/hybrid/open) of the HNB is communicated to the network, then the network entity will know how to treat the HNB appropriately, for example, for access control and paging optimization. 

One solution is to introduce a new enumerated CSG mode IE to indicate if the HNB is operating in closed, hybrid or open access mode in the following messages:
2.1 
HNB REGISTER REQUEST message from HNB to the HNB-GW

This will allow HNB-GW to appropriately perform access control for non-CSG UEs and for all UEs accessing non-CSG HNBs. Moreover, it will also help the paging optimization function at HNB-GW, as this function must also consider the fact that a UE may camp on an open or a hybrid HNB, which could be outside UE’s allowed CSG list.

The CSG mode IE will have the values {closed, hybrid, open}. The access modes of the HNB will be identified as follows in the above message:

-
Closed access mode: CSG mode is set to closed.
- 
Hybrid access mode:  CSG mode is set to hybrid.

-
Open access mode: CSG mode is set to open. 
This design allows support for both CSG and non-CSG HNBs (i.e., HNBs with no CSG support). The former shall, for instance, send CSG ID along with ‘CSG mode’ IE when operating in closed access mode whereas the latter may not send CSG ID in any mode.

2.2
RANAP Initial UE message from HNB to the CN

Along with the CSG id, the CSG mode IE in this message will allow CN to appropriately perform access control for CSG UEs accessing CSG HNBs. Moreover, it will also help CN to correctly perform manual CSG selection function. 

The CSG mode IE will have the values {closed, hybrid, open}.

The three modes in the above message will be identified as follows:

    -
Closed access mode: CSG ID is included; CSG mode is set to closed.
    -
Hybrid access mode: CSG ID is included; CSG mode is set to hybrid.
    -
Open access mode: CSG ID is not included; CSG mode is set to open.
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