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1
Introduction

In the last SA1 meeting, SA1#41 in Sophia Antipolis, the requirements for open access H(e)NBs were discussed. As a result, draft requirements were provisionally agreed and an LS requesting feasibility analysis was sent to CT1 and RAN2 in S1-082341. SA1 received responses in C1-083625 and R2-084893.
From the responses to the SA1 LS, it is clear that there is some confusion about open access Home (e)NodeB, its definition and its application. Therefore, the aim of this document is to provide clear requirements and use cases for semi-open and open access Home (e)NodeBs, in relation to closed Home (e)NodeBs.
2
Current available definition and requirements 
In the LS to CT1 and RAN2 in S1-082341, the following draft requirements were indicated:
Open Access Mode:  An HNB/HeNB where subscriber access is not limited to UEs that include the CSG identity of the HNB/HeNB in the CSG identities white list.

Closed Access Mode: Subscriber access is limited to UEs that include the CSG identity of the HNB/HeNB in the CSG identities white list.

4.3.x Open Access Mode

The following requirements shall apply in the Open Access Mode:

· Subject to operator and registered owner agreement, the network operator shall be able to re-configure the HNB/HeNB to provide service to subscribers of any PLMN not belonging to the CSG subject to roaming agreement.

· It shall be possible for a UE to give priority to HNB/HeNB in open access mode.

3
Updated Descriptions, Definitions and Requirements
It is proposed to agree on the following definitions.
Home (e)Node B

When there is poor network coverage inside a building, which can be a home, office or business, a type of base station termed H(e)NBs may be installed in order to extend the network coverage allowing subscribers living in, working at or visiting the premises to obtain services from the network operator. The H(e)NB may be connected to the operator’s network via a broadband connection.

The main difference between a H(e)NB and a normal Node B or eNB is that while normal Node Bs and eNBs must be planned and deployed by the network operator, H(e)NBs are not necessarily planned in the network. Furthermore, the H(e)NB may be installed by its owner, which may not be the network operator, and may be provisioned and configured automatically by the operator’s network. 
Closed access H(e)NB or CSG cell
Closed access H(e)NBs is also known as a CSG cell. These cells only provide service to a defined set of users that belong to an associated CSG.
Users that belong to a CSG may be provided preferential charging rates, for example a “Home Zone” tariff. Hence, the user needs to know when he is in the coverage area of a CSG cell in which he is a member. 
A user that does not belong to the CSG associated with the CSG cell must be able to make emergency calls on this CSG cell if no other acceptable cell is available in any allowed PLMN/RAT. (This is already an existing requirement)
New requirements: 

It shall be possible to indicate to users when they are on a HNB/HeNB that provides a CSG identity that is part of the UE whitelist (This is introduced in S1-083050)

It shall be possible to configure the network in order to let a UE belonging to a particular CSG to camp preferably on a HNB/HeNB with a matching CSG identity.

Open access H(e)NB
An open access H(e)NB is similar in all aspects to a CSG cell, with the following exceptions:

· users are allowed to obtain services regardless of their CSG membership
· users are treated equally from a service provisioning and charging perspective

From an access, service provisioning and charging point of view, an open access H(e)NB may be similar to unplanned normal (e)NodeBs.
It may be possible to for an open access HNB/HeNB to have an associated CSG identity.

New requirements: 

Subject to network operator and registered owner agreement, the network operator shall be able to re-configure the HNB/HeNB to provide open access mode, semi-open access mode or closed access mode.
An open access HNB/HeNB shall provide services to subscribers of any PLMN, subject to roaming agreement.

4
Introduction of semi-open access

In addition to open and closed access, it is proposed to discuss the need for “semi-open” access and to agree on a definition.
Semi-open access H(e)NB

Semi-open access H(e)NBs are similar to CSG cells, with the exception that all users may acquire some level of service regardless of their CSG membership. Non-CSG members may be able to obtain services via semi-open access H(e)NBs, however they may be pre-empted if CSG members need to obtain services.
Users that belong to the indicated CSG may get preferential service provisioning over users that do not belong to the CSG. However, CSG non-members must be able to make emergency calls on semi-open access H(e)NBs.
Users that belong to the indicated CSG may get preferential charging compared with users that are not members of the CSG. Hence, the user needs to know when he is in the coverage area of a semi-open access H(e)NB in which he is a member.
It should be possible for UEs that belong to a particular CSG to favour selection of the H(e)NB with a matching CSG identity.
New requirements: 

The following requirements shall apply in semi-open access mode:

-
A HNB/HeNB shall provide services to users that belong to its associated CSG. 

-
A HNB/HeNB shall also provide services to subscribers of any PLMN not belonging to its associated CSG, subject to roaming agreement.
-
It shall be possible for users that belong to a particular CSG to get preferential charging rates when consuming PLMN services via a HNB/HeNB with a matching CSG identity.
-
It shall be possible to configure the network in order to let a UE belonging to a particular CSG to camp preferably on a HNB/HeNB with a matching CSG identity.
-
It shall be possible to indicate to users when they are on a HNB/HeNB that provides a CSG identity that is part of the UE whitelist (This is introduced in S1-083050)
-
When services cannot be provided to a CSG member due to a shortage of HNB/HeNB resources, it shall be possible for services being used by non-CSG members via this HNB/HeNB to be terminated.
5
Use cases
It is proposed to discuss and agree on the following use cases.
Closed access H(e)NB or CSG cell
In a family home in a low density sub-urban area, a CSG cell may be used to extend the network coverage within the home. Typically, only family members who live there will use the CSG cell and these family members will constitute the CSG for their CSG cell. On occasion, visiting friends or family may be allowed temporary access to the CSG cell. This could be done by the owner/administrator of the H(e)NB registering “guest” users to the subscriber group.
Normal members of the CSG may get preferential charging rates. Any temporary “guest” user may also get preferential charging rates.
Semi-open and Open access H(e)NB

The use cases for both semi-open and open access are similar, the only difference being whether preferential charging or prioritised service would apply to a select group of users or not.

Use case #1: Semi-open access
In a densely populated apartment block, a H(e)NB may be used to extend the network coverage into several adjacent apartments and communal areas such as corridors. Residents of these apartments may agree to share the costs and benefits of the H(e)NB and these residents would make up the CSG. However, these residents may not be the only users of the H(e)NB as there a significant number of people passing along the corridors that may need to utilise the services provided by the H(e)NB. In order to ensure service availability for these “nomadic” subscribers and to preserve the “Home Zone” charging of the CSG members, these H(e)NBs may be configured with semi-open access.
The residents who are CSG members will in this case want to have priority in accessing services provided by the H(e)NB over non-CSG members. This means that if the H(e)NB resources is consumed by non-CSG members, and a CSG members wants access, services to the non-CSG members may be pre-empted.
Use case #2: Semi-open access
In an office building, the employers may wish to to extend the network coverage and to provide the employees with preferential charging rates similar to the “Home Zone” concept. This could be done using CSG cells with each employee as a CSG member. However, the reception area of that office building may be frequented by many visitors and non-employees. In order to provide network coverage to employees and non-employees, H(e)NBs configured with semi-open access may be preferred over open access. This is because the employers may not want to provide visitors with preferential charging rates.

Use case #3: Semi-open access
In a coffee house or “Starbucks” type of business, customers that make a purchase may be able to use the H(e)NB with a preferential charging rate for a certain duration. This may draw customers into their premises and boost their business. In order to ensure that other visitors to the coffee house are also able to access the network at the normal network rates, the H(e)NB may be configured with semi-open access.
Use case #4: Open access
If there is a gap in the network coverage, especially for the in-building case, the gap may be closed using a H(e)NB with open access if there is no requirement for preferential charging for a select group of users.

Depending on operator deployment strategy, it may be more efficient to provide this type of indoor coverage for certain areas using H(e)NB with open access rather than using traditional planned network methods.

6
Conclusion

It is proposed to discuss and agree the definitions, requirements and use cases for open, semi-open and closed access modes for HNB/HeNB.
