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1. 
Introduction

There are three modes for H(e)NBs for Rel-9, namely:

-
Closed access mode: H(e)NB operates as a CSG cell.

-
Hybrid access mode: H(e)NB operates as a CSG cell where at the same time, non-CSG members are allowed access. The cell indicates it is open, but also broadcast its CSG ID.
-
Open access mode: H(e)NB operates as a normal cell, i.e. non-CSG cell, without any assigned CSG. 
The following issues need to be considered in which the different access modes of a H(e)NB impact the NAS procedures for the UE namely:

-
Allowed CSG list management by the UE: Does a UE add the CSG ID of a Hybrid access mode H(e)NB to the Allowed CSG list upon successful access?
-
Access control: How does the network entity performing the access control discover the access mode of the H(e)NB?
-
Paging optimization: If paging optimization is present, how does the network entity filtering the pages discover the access mode of the H(e)NB to ensure that it does not filter pages to a open or hybrid access mode H(e)NB?
We propose three simple enhancements toward supporting hybrid, closed and open access mode H(e)NBs based on Rel-8 for UTRAN and E-UTRAN.

2. 
Allowed CSG list management by the UE
According to the allowed CSG list management mechanism agreed in Rel-8, the UE shall add the new CSG ID to its Allowed CSG list when it successfully access a CSG cell via manual CSG selection procedure.

For open access mode, the H(e)NB will not advertise a CSG ID so there is no impact on Allowed CSG list management. 

For hybrid access mode, there are two possible alternatives:

1.
A UE shall not include the CSG ID of a hybrid access mode CSG cell in the UE’s Allowed CSG list when a user performs manual selection for the following reasons:

-
A CSG may include both hybrid and closed CSG cells. If the UE were to include the CSG ID in the Allowed CSG list when reselecting to a hybrid access mode CSG cell, then the UE may potentially later reselect to a closed CSG cell in this CSG without registering. If the UE is not actually a member of the CSG, then the UE will not be aware it is out of coverage, (i.e., not reachable for paging) until the UE reselects or performs an access at the closed CSG cell.

-
The presence of the CSG ID in the Allowed CSG list may imply some expectation of preferential treatment for this UE on the hybrid CSG. A UE should not assume such preference just because the UE was allowed access on the cell.
NOTE:
In this case, the UE will only update the Allowed CSG list for the CSG if the user performs a successful manual CSG selection at a closed CSG cell for this CSG, or if it is updated by application level signalling as described in clause 5.3.
2.
Define a new accept cause value to indicate that the CSG ID of the hybrid cell is in the UE’s Allowed CSG list in the network for attach and tracking area updating procedures. The MME, MSC/VLR or SGSN includes the accept cause in the NAS signalling response to indicate that the UE should add the CSG ID to the Allowed CSG list if it is not already present. The UE updates the Allowed CSG list based on the specified accept cause value.
The second option is preferred as the Allowed CSG list is updated quicker after the UE performs manual CSG selection.
3. 
Access Control

The network entity performing the access control, e.g. MME for E-UTRAN, is already required to know the CSG ID of the H(e)NB where the UE is performing the access.

If the access mode is communicated along with the CSG ID, then for access control the network entity will know whether to check if the CSG ID of the H(e)NB is in the UE’s Allowed CSG list based on the reported mode of the H(e)NB. For closed mode the network entity needs to perform access control based on the CSG ID, while for open or hybrid access mode this check is not needed.

To support access control for the different access modes we propose to include the access mode (closed/hybrid/open) whenever the CSG ID is communicated for a CSG cell and is used for access control. A H(e)NB in open access mode does not have a CSG ID and only needs to include the access mode.

4. 
Paging optimization

In order to perform any paging optimizations to reduce the paging load, i.e., page filtering, the network entity performing the page filtering (be it the MME or the H(e)NB-GW), needs to know whether the UE may camp on the H(e)NB in idle mode in order to decide whether to send a page request. For Rel-8, the network entity performing page filtering therefore needs to determine (for closed CSG cells) whether the CSG ID of the H(e)NB is in the UE’s Allowed CSG list.

If the access mode is communicated along with the CSG ID, then for page filtering the network entity will know whether to check if the CSG ID of the H(e)NB is in the UE’s Allowed CSG list based on the reported mode of the H(e)NB. For closed mode the network entity may perform page filtering based on the CSG ID, while for open or hybrid access mode this is not the case.

To support paging for the different access modes we propose to include the access mode (closed/hybrid/open) whenever the CSG ID is communicated for a CSG cell and is used for page filtering. A H(e)NB in open access mode does not have a CSG ID and only needs to include the access mode.

Proposal

The following changes are proposed to TR 23.8xx v0.0.0. The changes are based on the skeleton proposed in S2-088160.
* * * First Change * * * *
6 Architectural issues and solutions

6.y
Open and Hybrid Access Mode H(e)NB support
6.y.1
Description

6.y.2 
Solution 1
6.y.2.1 
Allowed CSG list management by the UE
For open access mode, the H(e)NB will not advertise a CSG ID so there is no impact on Allowed CSG list management. 

For hybrid access mode, there are two possible alternatives:

1.
A UE shall not include the CSG ID of a hybrid access mode CSG cell in the UE’s Allowed CSG list when a user performs manual selection for the following reasons:

-
A CSG may include both hybrid and closed CSG cells. If the UE were to include the CSG ID in the Allowed CSG list when reselecting to a hybrid access mode CSG cell, then the UE may potentially later reselect to a closed CSG cell in this CSG without registering. If the UE is not actually a member of the CSG, then the UE will not be aware it is out of coverage, (i.e., not reachable for paging) until the UE reselects or performs an access at the closed CSG cell.

-
The presence of the CSG ID in the Allowed CSG list may imply some expectation of preferential treatment for this UE on the hybrid CSG. A UE should not assume such preference just because the UE was allowed access on the cell.
NOTE:
In this case the UE will only update the Allowed CSG list for the CSG if the user performs a successful manual CSG selection at a closed CSG cell for this CSG, or if it is updated by application level signalling as described in clause 5.3.
2.
Define a new accept cause value to indicate that the CSG ID of the hybrid cell is in the UE’s Allowed CSG list in the network for attach and tracking area updating procedures. The MME, MSC/VLR or SGSN includes the accept cause in the NAS signalling response to indicate that the UE should add the CSG ID to the Allowed CSG list if it is not already present. The UE updates the Allowed CSG list based on the specified accept cause value.
6.y.2.2 
Indicating the access mode to other network entities
Network entities use the CSG ID of the CSG cell to perform operations like access control and paging optimization for the CSG cell. The network entity performing these operations are already required to know the CSG ID of the H(e)NB to function correctly.

he access mode (closed/hybrid/open) is communicated along with the CSG ID, then the network entity will know how to treat the H(e)NB appropriately. A H(e)NB in open access mode does not have a CSG ID and only needs to communicate the access mode.
For example, for performing access control, the network entity will know whether to check if the CSG ID of the H(e)NB is in the UE’s Allowed CSG list based on the reported mode of the H(e)NB. For closed mode the network entity needs to perform access control based on the CSG ID, while for open or hybrid access mode this check is not needed.
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