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1 Introduction
This contribution discusses the necessary pre-operational procedure of Home eNB after it powered on. Based on the procedures the concrete requirements are proposed.
2 Discussion
2.1 Overview of pre-operational procedure 
Figure 1 gives a general pre-operational procedure, after the pre-operational procedure, a HNB will enter the operational state. 
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Figure 1 general pre-operational procedure. 

1. Registration procedure. After power-on, HNBs discover an access gateway and then register itself with PLMN network via the access gateway. In this stage, some basic information such as HNB identifier is sent to PLMN network for registration.
2. Security procedure and Internal IP addresses allocation procedure. Mutual authentication between HNB and PLMN is performed and a security tunnel between HNB and a security gateway is established. For the communication between HNB and other internal network elements,  the internal IP addresses of HNB should be allocated, the allocation can be accomplished during or after the establishment of the security tunnel. 
3. Self-configuration. Based on the security tunnel and the allocated internal IP address, the HNB downloads configuration parameters from OAM, and then performs self-configuration, e.g. S1, X2 and radio configuration. 
2.2 Registration procedure
When a HNB powers on, HNB will try to connect to the PLMN network. A HNB will discover an exact access gateway which acts as a portal for HNB to access to PLMN network and then register itself to PLMN network via the access gateway. In the registration procedure, the HNB will send a registration message to the access gateway.  In this registration message, some basic information of this HNB such as HNB identifier parameters and/or some authentication parameters shall be included. These information will be used in the following procedures.

There maybe several access gateways in a PLMN network, the mechanism for a HNB to discover an exact access gateway is FFS.
2.3 Security procedure 
As described in [2], When a HNB is introduced into the PLMN network, the mutual authentication between HNB and the Serving Network is conducted to ensure overall security of the 3GPP system. Mutual authentication between the HNB and OAM domain will also be required. In addition, a security tunnel between HNB and a security gateway needs to be established. How to establish the security tunnel is FFS.
2.4 Internal IP addresses allocation procedure
From the viewpoint of network elements in PLMN, it is preferable to consider a HNB as an internal node in PLMN. For example, when a bearer is established between a serving gateway and a HNB, it is no need for the serving gateway to distinguish HNB and macro eNB. So HNB need to have one or more PLMN internal IP addresses. Service domain may need one or several internal IP addresses to connect to a HNB. In addition, OAM may need another internal IP address to connect to a HNB.
The internal IP addresses of a HNB can be allocated during or after the establishment of security tunnel. 
How to allocate the internal IP addresses of a HNB is FFS.
2.5 Self-configuration procedure 
After a security tunnel has been established and the needed internal IP addresses have been allocated to a HNB, this HNB can be treated as an internal node of PLMN. So it is time to configure HNB by self-configuration procedure.
Since HNB is deployed by user himself, which means that there has no network planning for HNB, HNB may need to report some information, for example location information and so on, for SON system to decide the needed configuration parameters. Other than this difference, the self-configuration procedure of HNB is similar to macro eNB.
After HNB get all needed configuration parameters, it can configure S1, X2 (if needed) and radio interfaces, and then enter the operational state.
3 Conclusions
It is proposed to discuss the pre-operational procedure for Home eNodeB. When it is agreed, it is proposed to capture the overview pre-operational procedure into section 7.2 of internal TR R3.020.
*******************The beginning of TP****************************
The HNB can take the following pre-operational procedures during deployment. 
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Figure 1 general pre-operational procedure. 

1. After power-on, HNB tries to discover an access gateway and then register itself to PLMN network via the access gateway. In this stage, some HNB basic information such as HNB identifier will be sent to PLMN network for registration.

2. Mutual authentication between HNB and the network will be performed and a security tunnel between HNB and a security gateway need to be established. For the communication between HNB and other network elements, some internal IP addresses need to be allocated to HNB.
3. After security tunnel has been established and internal IP addresses have been allocated, HNB can report its detailed information to OAM for self-configuration and then download some configuration parameters from OAM. HNB will configure S1 interface, X2 interface (if needed) and radio interface according to the parameters. Then the HNB will enter operational state. 
*******************The end of TP*****************************************
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