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1. Introduction

In this discussion paper, we present several enhancements for rel-8 toward supporting idle mode cell selection and cell reselection for HeNB deployment.
2. Discussion

2.1. Mixed Closed/Open Access HeNBs Deployment

Currently in rel-8, 3GPP has limited its scope to CSG deployment of HeNBs. However, an operator may also have open access deployment of HeNBs. For example, an operator may deploy HeNBs with open access as default, and may permit the subscribers to either turn on or turn off access control later as needed, i.e., opt in access control. It is also possible that some HeNBs may be required to operate as open HeNBs to manage interference. For example, HeNBs operating on the same frequency as eNBs may be required to allow open access in order to not compromise coverage of the eNBs. It is thus possible that in a HeNB deployment, some HeNBs are open and some HeNBs are closed. 

Since an open access HeNB provides access to any subscriber, it is not really a CSG HeNB but may appear as a regular eNB to the UE, i.e., it may not advertise any CSG parameters. However, an operator may want to distinguish between an eNB and a HeNB for other reasons. For example, an operator may provide special home zone billing only to the HeNB owners, or a special billing rate for connecting to a HeNB compared to an eNB. Alternatively, an operator may simply want to allow a UE to display the HeNB whether open or closed for manual selection.
In order to identify open HeNBs, the UE needs to be able to distinguish between a HeNB and an eNB, i.e., the HeNB needs to advertise CSG parameters or some equivalent. Additionally, to support both open and closed HeNBs, the CSG parameters should include an indication of whether the HeNB is closed or open in the system information. In this way, the UE may display whether it is connected to a HeNB (and potentially whether it is open or closed).

Proposal 1: Support a mixed open/closed HeNB deployment for rel-8, where an open or closed HeNB advertises parameters in order to distinguish a HeNB from an eNB.
2.2. HeNB Identification

We now summarize the variety of identifiers and indicators considered already by 3GPP, along with new proposed parameters/indicators.

	Parameter
	Usage
	Transport
	Comment

	CSG indicator
	Indicates that the serving cell is a CSG cell
	Sent in SIB1
	Already introduced in [1].

Currently CSG indicator is used only for CSG cells. Proposal 3 below is to use it for Open HeNBs as well.

	HeNB indicator
	Distinguishing closed/open HeNBs from non-HeNBs
	Sent in SIB1
	Proposed here for mixed closed/open HeNB deployment.

	CSG-ID
	Numeric identifier for access control 
	Sent in SIB1 (optional)
	Already introduced in [1] for CSGs; proposed here for extension to open HeNBs.

	HeNB identifier (HeNB-ID)
	Textual identifier for user display purpose
	Sent in HeNB SIB (FFS)
	Already introduced in [1] for HeNB.

HeNB identifier may be provisioned using OA&M support.


Proposal 2: Include HeNB indicator flag in the system information indicating whether the HeNB is closed or open. 

The flag introduced by Proposal 2 raises the question of whether the AS behaviours currently defined for the CSG/home-eNB case, e.g. whitelisting based on CSG IDs, should be associated with the CSG indicator (and thus with all closed cells irrespective of whether they advertise themselves as home eNBs) or with the HeNB indicator flag (and thus with open as well as closed home eNBs).  It may be most convenient for procedures such as cell reselection to retain these procedures even for open home eNBs.  
2.3. Open HeNB and Idle Mode Reselection

In order to support the prioritization of a particular open HeNB or a set of HeNBs, a CSG ID should be assigned to the Open HeNB. The same mechanism that prioritizes a closed HeNB for idle mode reselection (if one is defined) can then be used to prioritize an open HeNB by including the CSG ID in the UE’s whitelist (WL). The WL thus may include the following:

· The set of authorised CSG IDs belonging to the closed HeNBs that the subscriber is authorised to use. 

· The set of unique CSG IDs belonging to the open HeNBs that the subscriber prefers.

An open HeNB with a CSG in the UE’s WL will then use the same procedures for idle mode reselection as a closed CSG cell in the UE’s WL. In addition, an open HeNB with CSG not in the UE’s WL will use the same procedures for idle mode reselection as an eNB.

To support such an approach, we suggest that RAN2 should consider the following additional proposals.
Proposal 3: Allow a CSG ID value to be advertised by open HeNBs.
Proposal 4: Use the WL to manage prioritizing open and closed HeNBs, and don't define any new procedures specifically for open HeNBs for idle state reselection.
2.4. Open HeNB Prioritization

We now summarize the values used for the various identifiers and indicators for different open and closed HeNB deployment models.
	Deployment Model
	HeNB SIB1
	UE Whitelist Provisioning

	
	CSG – indication
	HeNB – indication
	CSG ID
	

	1. Closed HeNB
	1
	1
	Unique
	UE includes the CSG ID in the WL

	2. Open HeNB 

(No preference)
	0
	1
	Don’t care
	UE does not include the CSG ID in the WL

	3. Open HeNB 

(Preferred any HeNB)
	0
	1
	Open CSG ID
	Operator defines an Open CSG ID

UE includes the Open CSG ID in the WL 

	4. Open HeNB 

(Preferred a specific HeNBs)
	0
	1
	Unique
	Preferred UE includes the CSG ID in the WL 

Other UEs do not include the CSG ID in the WL 


3. Conclusion

Proposal 1: Support a mixed open/closed HeNB deployment for release 8, where an open or closed HeNB advertises CSG parameters in order to distinguish a HeNB from an eNB.
Proposal 2: Include HeNB indicator flag in the system information indicating whether the cell is a HeNB (either closed or open).
Proposal 3: Allow a CSG ID value to be advertised by open HeNBs. 
Proposal 4: Use the WL to manage prioritizing open and closed HeNBs, and don't define any new procedures specifically for open HeNBs for idle state reselection.
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