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1 Introduction

RAN3#53 has agreed that some partial O&M standardization could be studied for femto/atto products. Besides, RAN3#55bis has opened some open issues regarding the O&M of Home eNodeBs which are to be captured in the new TR020.

This paper looks at what could precisely be standardized under this scope in particular to answer the listed O&M open issues. It reuses part of the material from tdocs [1] and [2] to respectively set the scope of the requirements and bring adequate answers.

2 Requirements of similar models
The requirements on the Home eNodeBs differ compared to other types of NodeBs. 

To understand this, one example is shown below derived from the very well-known xDSL routers management that we can call the three nodes model (see [3]):

[image: image1.emf]
In this model: 

· periodic polling can be performed by the intermediate ACS server by requests towards the xDSL equipments,

· the manual configuration done from the O&M remains on a limited scale and can be decoupled from an automatic auto-configuration on a large scale done from every xDSL to theserver (plug-and-play function),

· multivendor: the ACS – xDSL interface is standardized which allows the generic use the ACS equipment on a wide scale regardless of the xDSL vendor.

The protocol stack is as follows:






Figure 2: xDSL Example
It is proposed to answer the requirement of LTE Home NodeB with a similar approach.
3 Requirements on LTE Home NodeBs set by groups of functions
3.1 Group 1: Transfer of initial configuration/software/firmware
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In this group of the O&M functions deals with providing the eNodeB with the necessary eNodeB software, eNodeB firmware and initial configuration files. 

The initial configuration is assumed to be in a standardised format and is assumed to provide sufficient information to bring the eNodeB on-line.

As highlighted in [2], the Alcatel-Lucent proposal to answer this requirement is to standardize the RPC protocol towards a configuration server. In a similar model as the one presented in section 2, 
· the OMC can prepare configuration files per type of Home eNodeB in advance and download them in advance onto the server,
· The group 1 requirement is thus answered with a data store copy located in the server,

· whenever the Home NodeB is powered-up, the connection is initiated from the Home NodeB to get these configuration files from the server. The “get configuration” method used by the Home eNodeB and the transport protocol beneath is proposed to be standardized by Alcatel-Lucent so that any Home eNodeB vendor can connect to the server and retrieve its pertaining configuration files, 

· despite the content of the configuration data is proprietary, the format and structure of the configuration files are proposed to be standardized as well so that the eNodeB can read and understand it.
Summary: Alcatel-Lucent proposes to standardize the RPC method and the transport layer beneath plus the structure of the configuration files and the format of the configuration data per types of Home nodeB. This will allow automatic plug-and-play function in a multi-vendor environment while keeping the content of configuration data proprietary to each vendor.
3.2 Group 2: Read-only Node Status/Performance/Auditing


[image: image3.emf]eNodeB

Information Transfer

Information Request

Network 

Entity


In this group of the O&M functions deals with allowing an external node to query the eNodeB to retrieve information on Node Status, Node Performance and Node Hardware/Software Auditing. The function has no ability to make any modification to the eNodeB.

Alcatel-Lucent proposes to realize this function in two parts:

· the read-only Node Status function can be performed from the server (i.e. network entity is the server). This is done with a periodic polling in a similar manner as the one used for xDSL equipments elaborated in section 2.

· More detailed read-only information like Node performance and auditing should be directly retrieved from the OMC (i.e. the network entity is the OMC). The OMC would set up a connection for this purpose. This part should thus be comprised within the scope of group 3 function elaborated below.
3.3 Group 3: Real-Time Node Control
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This group of the O&M functions deals with allowing an external Network Entity to directly control the eNodeB through a connection initiated by the Network Entity, 

As explained in [2], Alcatel-lucent proposes that troubleshooting and support of first level for one Home eNodeB is standardized. This would comprise the following functions:

· reset, 
· reset alarms, 
· node enable/disable, 
· node auditing: status reports can be sent back,
· Node performance…

These functions are particularly useful for quick intervention in case the equipment is in failure and the subscriber calls for service recovery.
3.4 Group 4: Real-Time Node Status
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This group of the O&M functions includes those functions which require the eNodeB to create a connection to a Network Entity and update that entity with real-time information from the eNodeB such as eNodeB Alarms, or periodic or event-based eNodeB performance measurements.

Alcatel-Lucent understands that this part could cover periodic transfer of status report files, or fault management. Alcatel-Lucent proposes to standardize the fault management function as in UMTS. In UMTS the types of alarms and the format of alarms are standardized. To access to periodic or real-time report, operators should rely on interface N, the OMC northbound interface.
4 Conclusion

This paper has studied the O&M requirements which are specific to the Home eNodeB and the associated O&M open issues listed in the TR20. As a result, Alcatel-Lucent proposes to standardize:

· the RPC method “get configuration” plus the structure and format of the configuration files per types of Home nodeB in order to allow automatic plug-and-play function in a multi-vendor environment while keeping the content of configuration data proprietary to each vendor,
· the transport protocol below the RPC protocol to fully allow multi-vendor interoperability,

· the troubleshooting and support of first level for one Home eNodeB including as a minimum reset, reset alarms, node enable/disable, node hardware/software auditing and node performance functions,
· the fault management as in UMTS with a standardization of the format and types of alarm and use of the OMC northbound interface.
This standardization effort is deemed beneficial to address the four groups of O&M functions of [1].
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