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1. Introduction
SA1 has specified three modes (hybrid/closed/open) for H(e)NBs for Rel-9 [2] and requests that support for these three modes be implemented in Rel-8 time permitting [1]. In this discussion paper, we present two simple enhancements for Rel-8 toward supporting hybrid, closed and open access mode H(e)NB in Rel-8 for UTRAN and E-UTRAN.

2. Discussion
There are three areas to be considered in which the different access modes of a H(e)NB impact the NAS procedures for the UE namely
· Access control;

· Paging; and

· UE allowed CSG list management.

2.1 Access Control

It has been agreed in CT1 for access control to be performed for CSG cells at the MME for E-UTRAN [3] and at the HNB GW (mandatory) and HNB (optional) for UTRAN [4]. In each case, the network entity performing the access control 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 to the network entity performing the access control, then the network entity will then know whether it needs to check if the CSG ID of the H(e)NB is in the UE’s allowed CSG list based on the mode of the H(e)NB when it performs access control. For closed mode the network entity needs to perform access control based on the CSG ID, while for open or hybrid access mode this is not needed. A H(e)NB in open mode does not have a CSG ID and only needs to include the mode when it communicates with the network entity performing access control.
Proposal 1: When a UE requests to access a H(e)NB, the CSG ID (if any) of the H(e)NB and the access mode (closed/hybrid/open) shall be communicated to the network entity performing the access control.

Note that this applies regardless of the method chosen for communicating the CSG ID of the H(e)NB to the network entity performing the access control.
2.2 Paging
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. As such, the current requirement is that the network entity performing paging filtering needs to determine (for closed CSG cells) whether the CSG ID of the H(e)NB is in the UE allowed CSG list.
If the access mode is communicated along with the CSG ID to the network entity performing the page filtering, then the network entity will then know whether it needs to check if the CSG ID of the H(e)NB is in the UE’s allowed CSG list based on the mode of the H(e)NB when it performs page filtering. 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. A H(e)NB in open mode does not have a CSG ID and so the mode only needs to be indicated to the network entity performing page filtering.
Proposal 2: In order to perform paging optimizations, i.e., page filtering at a network entity, the CSG ID (if any) of the H(e)NB and the access mode (closed/hybrid/open) shall be communicated to the network entity performing the paging optimization.

Note that this applies regardless of the method chosen for communicating the CSG ID of the H(e)NB to the network entity performing the page filtering.

2.3 UE allowed CSG list management
CT1 has agreed to two methods for allowed CSG list management at the UE, namely a manual approach and an application level (OMA DM) approach.

An open access mode H(e)NB will not advertise a CSG ID so there is no impact on allowed CSG list management for open H(e)NBs. However, the question arises as to whether a UE includes the CSG ID advertised by a hybrid access mode H(e)NB when the user performs a successful manual selection to that H(e)NB. This is because the presence of the CSG ID in the UE’s allowed CSG list is no longer required for a UE to perform reselection to a hybrid CSG cell. It therefore should be optional for a UE to include the CSG ID in the allowed CSG list of a hybrid CSG cell for manual selection.
Proposal 3: A UE should include the CSG ID of a hybrid access mode CSG cell in the UE’s allowed CSG list when a user performs manual selection.
Note that a UE may prompt the user as to whether the CSG ID is to be included in the UE’s allowed CSG list before adding it.
2.3 Summary

The following table summarizes how each of the access modes are impacted based on the above discussion:

	Feature
	Open Access Mode
	Hybrid Access Mode
	Closed Access Mode

	Access control

(Network entity performing access control needs to know the H(e)NB’s access mode)
	UE authorized in the PLMN is authorized for the H(e)NB – H(e)NB does not advertise a CSG ID
	UE authorized in the PLMN is authorized for the H(e)NB – no need to check if the CSG ID of the H(e)NB is in the UE’s allowed CSG list
	Access control specific to CSG as per current agreements

	Paging optimization

(Network entity performing page filteringl needs to know the H(e)NB’s access mode)
	Any UE may register and be paged at the H(e)NB – no paging filtering is needed as for (e)NB
	Any UE may register and be paged at the H(e)NB – no paging filtering is needed as for (e)NB
	Paging optimization may be implemented as per current agreements

	UE allowed CSG list management
	Does not apply
	UE should include the CSG ID of the H(e)NB in the allowed CSG list upon successful manual selection
	UE shall include the CSG ID of the H(e)NB in the allowed CSG list upon successful manual selection


3. Conclusions

It is proposed to agree to the following changes to support hybrid, closed and open access mode H(e)NB in Rel-8 for UTRAN and E-UTRAN:

Proposal 1: When a UE requests to access a H(e)NB, the CSG ID (if any) of the H(e)NB and the access mode (closed/hybrid/open) shall be communicated to the network entity performing the access control.

Proposal 2: In order to perform paging optimizations, i.e., page filtering at a network entity, the CSG ID (if any) of the H(e)NB and the access mode (closed/hybrid/open) shall be communicated to the network entity performing the paging optimization.

Proposal 3: A UE should include the CSG ID of a hybrid access mode CSG cell in the UE’s allowed CSG list when a user performs manual selection.
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