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1. Introduction

This document brings to the attention of 3GPP SA5 the characteristics of a repository interface, referred to as Network Monitoring Data Interface (NMDI). NMDI has been developed in the context of two R&D projects in order to support real-time resource optimization in mobile networks. These R&D projects, namely, the CAUTION and CELLO projects, have partially been funded by the European Union and are briefly discussed in the next section.

The above mentioned NMDI interface could support various network planning and monitoring tools, as well as real-time resource management, handovers and location management.

2. IST projects: CELLO and CAUTION

CAUTION (CApacity Utilization in cellular networks of present and future generaTION) and CELLO (CELlular network optimisation based on mobile LOcation) are projects financed partly by the IST-programme of the European Union. They address applications that exploit data collected through real-time monitoring of network conditions. 
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Figure 1. CAUTION architecture.

In CAUTION (see Figure 1 below), the basic data is gathered from the MSCs, processed and aggregated by the concentrators and then by the Interface Traffic Monitoring Unit (ITMU), and made available to an element called the Resource Management Unit (RMU). The RMU employs the collected data to handle congestion situations that may appear in the network, and to select appropriate network reconfiguration actions that alleviate overload effects. In the case of CAUTION, the data of interest are those that characterize the utilization levels of network radio resources, such as logical channels utilization factors and blocking rates. Some of this data is included in Table 1.

Table 1 - Typical utilization data used in CAUTION.

	MEASURE
	MEASURE NAME

	TCH UTILIZATION
	TCH_UTIL

	SDCCH UTILIZATION
	SDCCH_UTIL

	RACH UTILIZATION
	RACCH_UTIL

	SACCH UTILIZATION
	SACCH_UTIL

	AGCH UTILIZATION
	AGCH_UTIL

	PCH UTILIZATIO
	PCH_UTIL

	TCH BLOCKING RATE
	TCH_BLOCK_RATE

	SDCCH BLOCKING RATE
	SDCCH_BLOCK_RATE

	EMERGENCY CALL ATTEMPTS
	EMERG_CALL_ATTEMPT


Utilization data is just one possible type of data that can be collected through monitoring. For instance, information on dropped calls as well as received signal level and quality as a function of location are relevant data for network optimization. CELLO (see Figure 2) introduces a database system, referred to as Mobile Network Geographic Information System (MGIS), which enables several enhancements to the cellular networks. The information stored into the MGIS is exploited for various network optimization objectives, such as 

· Adaptive Coverage System (ACS) using adaptive antennas;

· Location-Aided Planning (LAP); 

· Location-Aided Handover (LAH); and 

· Location-Aided Mobility Management (LAM). 
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Figure 2. CELLO architecture
Typical monitoring data of interest in CELLO is illustrated in Table 2.

Table 2 - Typical monitoring data used in CELLO.

	MEASURE
	MEASURE NAME

	Quality value reported when DTX is inactive. 
	RXQUAL_FULL

	Quality value reported when DTX is active.
	RXQUAL_SUB

	RX level value when DTX is inactive.
	RXLEV_FULL

	RX level value when DTX is active.
	RXLEV_SUB

	C1 parameter value.
	C1

	C2 parameter value.
	C2


To satisfy the requirements of CAUTION and CELLO a repository interface has been defined, called NMDI (see Figure 3), in which data collected through real time network monitoring could be stored for on-line or off-line usage by the optimization applications that require such information. To achieve this goal, the definition of the internal details of the repository is irrelevant, its interfaces being the real matter. As mentioned before, the intention is that NMDI provides support for a variety of different network monitoring and optimization approaches - not only those being developed in the CELLO and CAUTION projects. 

As shown in Figure 3 the NMDI interface supports access to a Repository by Network Elements and by Optimization Tools via standardized READ and WRITE operations.
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Figure 3 – Information flow between network elements and the repository via the NMDI.

The Repository stores different classes of data as schematically illustrated in Figure 4.
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Figure 4 - The NMDI data classes and interaction with external tools

Recent trials and tests in CELLO have demonstrated the flexibility and robustness of having a central database (the MGIS in this case) for network planning. Also interfacing between the MGIS and other components has worked without problems. 

3. CELLO/CAUTION concept in the EMS
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Figure 5 – The SA5 Enterprise Management System (3GPP TS 32.xxx)
The Itf-N interface in EMS compares with NMDI, in terms of supported functionality. Itf-N provides various groups of functions depending on the active IRP. These functions grouped as IRPs (Performance management, alarm management, file transfer, etc.) provide logical link between the Network Management Layer and the existing Network Elements. Each IRP comes with a complete design and solution set. With regard to this study, most functions associated with NMDI in CELLO/CAUTION are covered by the following IRPs:

1) Performance Management IRP (TS 32.4xx): This IRP provides functions for production, evaluation and management of performance measurements. This provides the basic idea of data collection for network management common with CELLO/CAUTION.

2) Notification IRP (32.30x): This provides the functions for Network Elements to raise events based on defined criteria (e.g. traffic congestion). These events raise real-time notifications. This compares with CAUTION real-time congestion aware architecture.

3) Alarm IRP (32.11x): Network elements raise real-time alarms for certain criteria, like hardware failures and software problems. One of the faults relevant to CAUTION is the loss of some or all of the NE's specified capability due to overload situations. This concept compares to overload detection in CAUTION.

4) Test IRP (32.32x): The IRPManager may initiate and manage a test to the IRPAgent to test a network resource etc. This functionality also exists in CAUTION whereby fast feedback from network validates continuously updated MGIS data.

5) Bulk & Basic Configuration IRP (32.60x, 32.66x): Configuration Management IRP is also relevant to the CAUTION’s architecture with regard to their functions in modifying NEs and NRs. In addition file retrieval modes should be made according to CM IRP functions.

Obviously the SA5 IRP structure is progressively designed as to cover all issues of telecom management. The above list shows that the management structure in CELLO/CAUTION is relevant to SA5 requirements. In addition it can be inferred that CELLO/CAUTION structure can be aligned with EMS using the IRP approach.  
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