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1 Introduction

At RAN3#56bis the work-split between RAN3 and SA5 has been organized.

As part of this work-split, it was decided that RAN3 would continue defining the eNB O&M requirements and SA5 would derive the appropriate O&M architecture which fulfils them.

This paper provides input for the home eNB case by focussing on two use cases derived from [1]. As a result, it defines requirements to be captured in TR020 to progress the work. 
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 equipments. (see [2]):

[image: image1.emf]
In this model: 

· automatic auto-configuration is done on a large scale from every xDSL equipment to the O&M system (plug-and-play function),
· xDSL equipments send periodic inform messages to the O&M system (no real time notifications).
It is proposed to set the requirements 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. 

It is believed that it is not desirable to maintain a permanent connection with thousands up to millions of home eNBs for the O&M system. Therefore, the initial configuration but also any further modification of configuration and software should be done via a temporary connection set up when needed for this purpose.

Requirement number one: the home eNB shall not have to maintain a permanent connection to the O&M system.
Besides, one particular feature associated with the home eNB is that the O&M system cannot know  when the home eNB will pop-up at the time it wants to download the initial configuration/software. Therefore it should be up to the home eNB to be the initiator of this temporary connection.
Requirement number two: the home eNB shall be the initiator of the connection towards the O&M system for initial configuration/software download.  
Similarly, whenever a new/modified software or configuration must be downloaded, the O&M system cannot be sure as well that at this time the home eNB equipment will be switched-on assuming the equipment could be switched on/off several times in a week. Therefore: 
Requirement number three: the requirement number two should apply as well for new/modified software/configuration to be downloaded.

Overall, according to these requirements, this group one function would be performed in two steps: in a first step the operator prepares the configuration file or software (respectively the modified configuration file/ software). In a second step, the equipment initiates the connection with the O&M system to fetch the file/software.

The requirements corresponding to the group 1 are therefore illustrated below:
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NOTE: it should be noted as a result of the agreements out of the adhoc meeting RAN3#56bis that it is not elaborated here how this O&M system should look like. 

NOTE2: it should be noted as a result of the agreements out of the adhoc meeting RAN3#56bis that it is not elaborated here whether this exchanged should be partially/fully standardized but this discussion is understood to be moved to SA5. 

3.2 Group 2: 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.

As already stated here-above, it is believed that it is not desirable for the O&M system to maintain a permanent connection with thousands or millions of home eNBs.
Therefore it is not desirable to offer real-time reporting for alarms and event reporting.
Instead, the home eNB should be capable of storing the events and the alarms in a file for a storage period defined beforehand e.g. 12 hours or 24 hours. The storage period would have to be defined by the operator in relation with the number of home eNBs it must supervise.
Requirement number four: the home eNB is not required for real-time alarm or event reporting but for periodic reporting. The home eNB should offer a storage capability for this.
Then again, since the O&M system cannot be certain that the home eNB is switched-on at time of reporting, it should be up to the home eNB to send this reporting during “switch-on periods” and to not send it when switched off. This leads to requirement number five:
Requirement number five: the home eNB shall be able to set up a temporary connection with the O&M system for the periodic notification of non real-time alarms and events. 

However the home eNB should not be imposed a too strong requirement based on the number of equipment to supervise:
Requirement number six: the home eNB shall be configured with the storage period from the O&M system in relation with its supported capabilities. 

The requirements corresponding to the group 2 are therefore illustrated below:
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NOTE: it is not elaborated how the O&M system would configure the home eNB as from the adhoc RAN3#56bis/SA5 work-split this (as part of the O&M system overall architecture) should fall within SA5 scope. 

4 Conclusion

This paper has studied the O&M requirements for the home eNBs and proposed six requirements.
It is proposed to discuss the six requirements highlighted in this paper and include them once agreed in the TR020. 

It is then proposed, in line with the outcome of the joint adhoc RAN3#56bis-SA5 to liaise SA5 to inform them of these requirements for their ongoing work of defining the O&M architecture. 

[1] R3-070677
Multi-vendor O&M Interface
Vodafone Group

[2] TR-069 DSL Forum CPE WAN Management Protocol
May 2004
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