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O&M Architecture for LTE/SAE Management
1 General

The 3GPP O&M principles for managing WCDMA 3G networks are identically applied to managing LTE/SAE networks.  Specifically, the following principles are applied:

1.1 Use IRPManager and IRPAgent abstractions to identify the management interface for standardization.

1.2 Use IRPAgent as a broker so that IRPManager needs not interact with each and every network element (NE) individually, for O&M purposes.  Specifically, The IRPAgent provides management services that supervise/configure NEs and to aggregate NE management information.  The NEs themselves provide the O&M function from a managed network element perspective.
1.3 Use a clear separation of specifications for interface (i.e. protocols that are carrier of management information) and management information.

2 O&M Infrastructure
The following figure illustrates the O&M infrastructure for the management of LTE/SAE networks.  Each named entity, e.g. LTE RBS, IRPAgent, represents multiple of such instances.  The Itf-N (see interface Type 2 of figure in Annex) and Itf-P2P (see interface Type 4b of the figure in Annex) interfaces are subject for standardization regarding the management of LTE/SAE networks.  All other interfaces, such as those between IRPAgent and LTE RBS, are outside the scope of standardization.
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Figure 1: O&M Infrastructure

The following sections describe the management principles for LTE/SAE management.
3 Fault Management (FM)
The FM principle focuses on equipment alarm handling with less emphasis on secondary alarms, e.g. related to service alarms.   In addition, the focus is on supporting real time emission of higher value (e.g. service affecting) alarms and to logging of lower value alarms/notifications. 
4 Configuration Management (CM)
4.1
Support automated configuration
One management principle is to facilitate LTE installation and configuration that in turn, would reduce human errors and manual procedures thus achieving OPEX reduction.  Some examples are: 
· RBS configuration based on planned configuration
· RBS HW activation 
· RBS and “SAE Node”
 pools connections establishment and 
· RBS neighbor cell lists creation.  
4.2
Handling of Configuration Data

The NRM modeling principle is that the new LTE/SAE related IOCs are additional IOC (to be defined) placed under the existing (already defined) SubNetwork name-containment hierarchy.  Care should be taken not to define static IOC attributes (i.e. one holds non-changeable value) so that the values need not be transported across the standard interfaces repeatedly.

The model would have Tracking area support.
The ability for IRPAgent to receive configuration data (from IRPManager) and to place it in a planned area and then activate the configuration would remain identical to that currently defined for WCDMA case.

4.3
Pool Management

Each eNodeB may be connected to multiple “SAE NODE”.  The SAE NODEs may be grouped in pool called “SAE NODE Pool” as shown below.  The two dotted lines illustrate the idea that some eNodeB can access members of one Pool while other eNodeBs can access members of another Pool.  The NRM IRP should support such scenario.
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Figure 2: SAE NODE Pool
The eNodeB, operated by one operator can also be connected to SAE NODEs operated by multiple (different) operators.  These operators can organize their SAE NODEs pools as well.  The NRM IRP should also model such scenario.
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Figure 3: SAE NODE Pools in Multi CN operators scenario 
In addition to support the modeling of “SAE Node pool”, the NRM IRP specification should also support the modeling of the “MSC pool' and the ”SGSN pool” scenarios, using identical principle.
4.4
Site Management

Observing the evolution of network infrastructure, it is evident that site (i.e. all the equipment and their links at the site) management is getting complex.   Operators foresee substantial OPEX reduction if site resources such as power, floor space and antenna systems can be efficiently managed for sharing by say GSM BTS, WCDMA RBS, transmission equipment etc.  This view necessitates the modelling of site resources as a subsystem or system.
5 Performance Management (PM)

The PM principle focuses on the use of KPI and places less emphasis on raw counters mechanism.  

The mechanism to activate KPI/counter collection, the reporting of KPI/counter file availability and the eventual transport of the files to IRPManager would be identical to those employed for WCDMA case.

IRPAgent long term storage mechanism for LTE/SAE KPIs/counters is, as in the case for WCDMA network management, proprietary. 
6 Security Management
The same principle for WCDMA management would apply here.

7 IP Transport Network model

Current Transport Network NRM IRP supports ATM and IP connections.  However, the IP based Transport Network model may require further work.

Appendix A

The following is the figure in subclass 5.1 of [1].  This figure captures the current 3GPP management reference model and interfaces.
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Figure 1: Management reference model


























































� The name of the members of the pool may need to change (i.e. not ‘SAE Node’).  The ‘MME’ or ‘SAE GW’ may be used instead.  We await decision of the LTE/SAE Architecture team decision.
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