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*****************************   MODIFIED CLAUSE   *********************************
4.1.2
Signalling activation

4.1.2.1
General

In Signalling activation, the Trace Activation shall be carried out from the Core Network EM only [EM (PS), EM (CS), and EM (HSS) are generally considered to be in the Core Network. A Core Network EM can be any of these or their combinations].

In case of home subscriber trace (i.e. in the HPLMN) the Trace Session activation shall go to the HSS / MSC Server / SGSN. Instances where the home subscriber is roaming in a VPLMN, the HSS may initiate a trace in that VPLMN. The VPLMN may reject such requests.

In case of foreign subscriber trace (i.e. the HPLMN operator wishes to trace foreign subscribers roaming in his PLMN) the Trace Session activation shall go the MSC Server/VLR or SGSN. Depending on the Trace Control and Configuration parameters received, the Core Network shall propagate the activation to selected NE's in the entire network – UTRAN and CN.

4.1.2.2
Intra PLMN signalling activation

The following figure represents the signalling based trace functionality within a PLMN. The figure represents a typical PLMN network. A dotted arrow with "Trace Parameter Configuration" represents the availability of the trace functionality at the EM for that domain. E.g. you cannot invoke a Signalling Trace at the EM (UTRAN) because there is no such arrow shown in the figure. You can however do it from the EM (CS Domain). Similarly "Trace Parameter Propagation" is allowed only for the interfaces indicated in the figure. E.g. there is no parameter propagation over Iu-B.

NOTE:
For tracing on the basis of IMEI(SV), the signalling based activation can be only initiated from the MSC/VLR or SGSN.
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Figure: Overview of Intra-PLMN Signalling Activation
4.1.2.3
Inter PLMN Signalling Activation

The following figure represents the signalling based trace functionality between PLMNs. This is particularly useful when a roaming subscriber needs to be traced in a network. The figure represents a typical PLMN network and its connections with another PLMN’s HSS. A dotted arrow with "Trace Parameter Configuration" represents the availability of the trace functionality at the EM for that domain. E.g. you cannot invoke a Signalling Trace at the EM (UTRAN) because there is no such arrow shown in the figure. You can however do it from the EM (CS Domain). Similarly "Trace Parameter Propagation" is allowed only for the interfaces indicated in the figure. E.g. there is no parameter propagation over Iu-B.

NOTE:
There is no intention to allow tracing of a home subscriber roaming in a foreign network i.e. the trace function is limited to a single PLMN.
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Figure: Overview of Inter-PLMN Signalling Activation
4.1.2.4
UTRAN activation mechanisms

See subclause 4.2.3.1.

4.1.2.5
PS Domain activation mechanisms

The following figure shows the Trace Session activation in the PS domain. The figure is an example of tracing PDP context.
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Figure: Trace session activation in PS domain for PDP Context
When HSS receives a Trace Session activation from its EMS, it shall store the received trace control and configuration parameters.. At this point a Trace Session shall be started in the HSS.

When a MS registers with the network by sending an ATTACH_REQUEST message to the SGSN, it updates the location information in the HSS by sending the UPDATE_GPRS_LOCATION message to the HSS. The HSS checks if the MS is being traced. If it is being traced, the HSS shall propagate the trace control and configuration parameters to the SGSN by sending a Trace Session Activation message to the SGSN. When an inter-SGSN routing area update occurs, HSS shall send the Trace Session Activation message to the new SGSN.

When SGSN receives the Trace Session activation message it shall store the trace control and configuration parameters and shall start a Trace Session.

When any of the triggering events defined in the trace control and configuration parameters occur, (e.g. PS session is started (i.e. a ACTIVATE PDP CONTEXT REQUEST message is received from the MS)) the SGSN shall propagate the trace control and configuration parameters to the GGSN and to the radio network by sending a Trace Session activation message, if it is defined in the trace control and configuration parameters (NE types to trace). The Trace Session activation to UTRAN is described in clauses 4.1.2.4.

When HSS sends the Trace Session activation message to SGSN it shall include the following parameters to the message:

· IMSI or IMEI (SV) (M).

· Trace reference (M).

· Triggering events for SGSN (M) and GGSN (M).

· Trace Depth for SGSN (M), GGSN (M) and RNC (M).

· List of NE types to trace (M).

· List of interfaces  for SGSN (O), GGSN (O) and/or RNC (O).

When the SGSN sends the Trace Session activation message to GGSN it shall include the following parameters to the message:

· IMSI or IMEI (SV) (M).

· Trace reference (M).

· Trace Recording Session Reference (M).

· Triggering events for GGSN (M).

· Trace Depth for GGSN (M).

· List of interfaces for GGSN (O).

The following figure is an example of tracing for MBMS Context.
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Figure: Trace session activation in PS domain for MBMSContext

When HSS receives a Trace Session activation from its EMS, it shall store the received trace control and configuration parameters. At this point a Trace Session shall be started in the HSS.

When a MS registers with the network by sending an ATTACH_REQUEST message to the SGSN, it updates the location information in the HSS by sending the UPDATE_GPRS_LOCATION message to the HSS. The HSS checks if the MS is being traced. If it is being traced, the HSS shall propagate the trace control and configuration parameters to the SGSN by sending a Trace Session Activation message to the SGSN. When an inter-SGSN routing area update occurs, HSS shall send the Trace Session Activation message to the new SGSN.
When SGSN receives the Trace Session activation message it shall store the trace control and configuration parameters and shall start a Trace Session.

When any of the triggering events defined in the trace control and configuration parameters occur, (i.e. an ACTIVATE MBMS CONTEXT REQUEST message is sent to the MS)) the SGSN shall propagate the trace control and configuration parameters to the GGSN and to the radio network by sending a Trace Session activation message, if it is defined in the trace control and configuration parameters (NE types to trace). The Trace Session activation to UTRAN is described in clauses 4.1.2.4.
The trace control and configuration parameters are then sent to the BM-SC if the BM-SC is defined in the trace control and configuration parameters (NE types to trace).
When HSS sends the Trace Session activation message to SGSN it shall include the following parameters in the message:

· IMSI or IMEI (SV) (M).

· Trace reference (M).

· Triggering events for SGSN (M), GGSN (M) and BM-SC (M).

· Trace Depth for SGSN (M), GGSN (M), BM-SC (M) and RNC (M).

· List of NE types to trace (M).

· List of interfaces for SGSN (O), GGSN (O), BM-SC (O) and/or RNC (O).

When the SGSN sends the Trace Session activation message to GGSN it shall include the following parameters in the message:

· IMSI or IMEI (SV) (M).

· Trace reference (M).

· Trace Recording Session Reference (M).

· Triggering events for GGSN (M) and BM-SC (M).

· Trace Depth for GGSN (M) and BM-SC (M).

· List of interfaces for GGSN (O) and BM-SC (O).
When the GGSN sends the Trace Session activation message to the BM-SC it shall include the following parameters in the message:

· IMSI or IMEI (SV) (M).

· Trace reference (M).

· Trace Recording Session Reference (M).

· Triggering events for BM-SC (M).

· Trace Depth for BM-SC (M).

· List of interfaces for BM-SC (O).
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