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1.1 Rationale for Trace

The basic rationale for Trace in general is that it is an additional source of information to Performance Measurements providing very detailed information at call/session level on one or more specific mobile(s) and thus allows going further in monitoring and optimisation operations. As such it plays a major role in activities such as determination of the root cause of a malfunctioning mobile, advanced troubleshooting, optimisation of resource usage and quality, RF coverage control and capacity improvement, dropped call analysis, Core Network and UTRAN end to end UMTS procedure validation.

1.2 Signalling/Management activation

The Trace activation/deactivation is started always with a management based activation, which means that the trace is activated in some of the Core Network element (like HSS, MSS, SGSN, P-CSCF) directly from the management system (Element Manager). After the activation the CN node should propagate the trace activation/deactivation information towards other nodes. This mechanism is called as signalling based activation. This mechanism that was already used in GSM Trace (GSM 12.08), i.e. network signalling based activation and deactivation of Trace, is especially useful for the operator in large networks when the location of the subscriber (or MS) is not known, and therefore Trace cannot be activated only to a limited/known number of NEs. 

The other trace activation method is known as management based activation. In this case the trace is activated directly from the management system (i.e. Element Manager) to the Network Elements (like HSS, MSS, SGSN, GGSN, P-CSCF, S-CSCF). 

1.3Trace Session/Trace Recording Session

The attached TS 32.421 introduces the concepts of Trace Session and Trace Recording Session. A Trace Session is a time interval started with a Trace Activation and lasts until the Deactivation of that specific Trace. 
A Trace Session is identified by a globally unique Trace Reference. A Trace Recording Session is a time interval within a Trace Session while Trace records are generated for the subscriber or MS being traced. 
A Trace Recording Session is identified by a unique Trace Recording Session Reference within a Trace Session. 

Trace Session Activation/Deactivation

Trace Session is started in a CN NE, when it receives the Trace Session activation command. 

In case of management activation the Trace Session activation command is always coming from the management system, i.e. Element Manager. (Management based activation is needed at least in HSS, MSS and in SGSN)

In case of signalling based activation the Trace Session activation command comes from the management system first and than the NE propagates the trace parameters via network control signalling interfaces. The Trace control and configuration parameters (list of NE types where to Trace) will define whether the NE shall propagate Trace activation messages towards other NE.

The requirements for activating and deactivating a Trace Session is described in 3GPP TS 32.421 v.6.1.0 

Starting a Trace Recording Session

A Trace Recording Session starts in a NE when it detects any of the start triggering events defined in the Trace control and configuration parameters. 

· Management activation (HSS, MSS, SGSN, GGSN P-CSCF, S-CSCF) :

The Trace Recording Session can start only in a NE, if the IMSI (in case of subscriber Trace in CS and PS domain), Public ID (in case of subscriber Trace in IMS) or the IMEI(SV) (in case of MS Trace in CS and PS domain) is available. 

The Trace Recording Session is always started according to the Trace control and configuration parameters in that NE where the Trace Session was activated. The Trace Recording Session Reference shall be allocated by the NE at the beginning of the Trace Recording Session. 

· Signalling activation:

Trace Recording Session is started, when any of the event of the triggering event, occurs. If the CN NE is an MSS or SGSN than it should allocate the Trace Recording Session Reference at the beginning of the Trace Recording Session. 

Stopping a Trace Recording Session

A Trace Recording Session stops in a NE when it detects any of the stop triggering events defined in the Trace control and configuration parameters regardless of the used activation method. 

Mobility Management during Trace Recording Session

It shall be possible to trace a subscriber or MS even in case of mobility during the Trace Recording Session. In the CN network elements it requires special handling only in case of signalling based activation.  

In case of signalling based activation it means the following:

If inter-MSS handover occurs the trace session activation together with the trace control and configuration parameters shall be propagated from MSS-A to MSS-B.

If inter-SGSN routing area update occurs the trace session activation together with the trace control and configuration parameters shall be propagated from the one SGSN to the other one. 

