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Summary

3GPP TSG-SA5 approved in the meeting #21 the updating of the Trace specification (12.08) up to the level of 3GPP Rel5 and to define the new functionalities that will be needed in the 3GPP Release 5 specifications. This document identifies the additions in the Rel5-based network comparing to GSM NSS and BSS in the Release 96 affecting to the Trace functionality. Modifications to the Trace overview chapter corresponding chapter 4 in the 12.08 are presented for approval.

Changes in the network architecture since Release 96

Release 98 presented very remarkable enlargement to core network; PS (packet switch) domain including new SGSN and GGSN elements was presented. The PS domain providing packet data services for MS executes own procedures for e.g. SM (session management) and MM (mobility management) independent from traditional CS domain hence new GPRS trace type should be determined. Defining new Trace type also eases the independent developing of the domains. The needed enhancements for protocols and procedures have been accepted already in the Release 4 and they have been included in the table 1 in the Updated Trace overview section.  

Release 99 introduced a new WCDMA-based radio access network –UTRAN. According to present knowledge the Trace functionality in the UTRAN is quite comparable to functionality in the GSM BSS, but it will need some enhancements to cover different RRC transfer states, radio bearer services and different radio traffic transport channels. The Trace activation should be sent also to the UTRAN in the case BSS trace is indicated to ensure the trace is not interrupted when relocation procedure between GERAN and UTRAN occurs. The needed enhancements to the RANAP procedures are already made.

Most important enhancement in the Release 4 was splitting MSC to MSC server and MGW where MSC server takes care of controlling functionalities of MSC and MGW acts as a user plane link between different kinds of transport domains. Because events invoking the trace have affect in the user plane, it is important to enable tracing in the MGW too. Some information, e.g. physical trunk involved in the session or operator/vendor specific enhancements in the MSC server trace record, can not be known by MSC server. It is easier for MGW to make own Trace record than force MSC server to handle MGW trace data over Mc interface. The gathering of Trace data can be left to OMC like it has been this far. 

The Release 5 brings IMS (IP Multimedia Subsystem) to the 3GPP network. Utilising GPRS PS domain IMS offers new kind of multimedia, real time etc. services from operators or external packet data network for end user. The activities of an IM subscriber are served by the S-CSCF in the home network and by a P-CSCF in the visited network. The subscriber's profile is stored in the HSS and in S-CSCF. The IMS trace functionality that involves the HSS, S-CSCF and P-CSCF, could offer an operator the same kind of trouble shooting means in the IM subsystem as it is provided by trace in the CS and PS domains. Therefore a new Trace type –IMS trace should be available. In the Figure 1 is IMS elements presented to be as a base for coming more detailed IMS trace description. 

The next chapter is an updated version of Trace overview chapter in the 12.08; it introduces all the enlargements in the PLMN affecting the trace functionality. The messages sent between UTRAN or PS elements are collected to the tables according to Release 98, 99 and Release 4 specification. Also the new IMS trace introduced in the level of present knowledge. This contribution proposes that the new trace specification will be enhanced with this chapter.

Trace overview 

Figure 1 gives an outline of the subscriber and equipment tracing in the UMTS network and shows the relationship between the inputs on activation and deactivation and the trace record outputs.
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Figure 1: Subscriber and Equipment Trace 

Table 1: Trace activation transactions for NEs 

index
command
content

1
Trace Activation (12.08)
IMSI, Trace Reference, OMC Destination, Trace Type, HSS Trace type

2a
Trace Activation (12.08)
IMSI, Trace Reference, OMC Destination, Trace Type

2b
Trace Activation (12.08)
IMEI, Trace Reference, OMC Destination, Trace Type

3
Trace Activation (12.08)
IMSI, Trace Reference, OMC Destination, Trace Type

3b
Trace Activation (12.08)
IMEI, Trace Reference, OMC Destination, Trace Type

4
Trace Activation (12.08)
private ID, Trace Reference, OMC Destination, Trace Type

5a
MAP-ACTIVATE-TRACE-MODE 

(09.02)
IMSI, Trace Reference, OMC Destination, Trace Type

5b
MAP-DEACTIVATE-TRACE-MODE
IMSI, Trace Reference

6
MAP-PREPARE-HANDOVER

(09.02)
(Contains MSC_INVOKE_TRACE_MESSAGE ) 

7a
H.248-ADD(Trace Package)
IMSI, Trace Reference, OMC Destination, Trace Type, Trace Activity Control

8a
MAP-ACTIVATE-TRACE-MODE
IMSI, Trace Reference, OMC Destination, Trace Type

8b
MAP-DEACTIVATE-TRACE-MODE
IMSI, Trace Reference

9
Create-PDP-Context-Request
IMSI, Trace Reference, OMC Destination, Trace Type

10
MSC-IVOKE-TRACE (08.08)
Message Type, IMSI or IMEI, Trace Reference,Trigger Id, OMC Id, Trace Type, Transaction Id

11a
CN_INVOKE_TRACE (25.413)
Trace Reference,Trigger Id, OMC Id, Trace Type

11b
CN_DEACTIVATE_TRACE (25.413)
Trace Reference,Trigger Id

12
SGSN-Invoke-Trace
IMSI, TLLI – Temporary Logic Link Identity, Trace Reference, Trace Type, OMC Id

13a
Cx-Push (Trace activation package)
private ID, Trace Reference, OMC Destination, Trace Type

13b
Cx-Pull-Resp (Trace activation package)
private ID, Trace Reference, OMC Destination, Trace Type

14
SIP Subscribe request (3GPP trace event)
private ID, Trace Reference, OMC Destination, Trace Type

Table 2: Trace record contents 

index
Trace Record Generation ( spec. number)
index
Trace Record Generation (spec. number)

A
a) Trace Record Header

b) HSS Trace Record
F
a) Trace Record Header

b) GERAN Trace Record

B
a) Trace Record Header

b) MSC server Trace Record
G
a) Trace Record Header

b) UTRAN Trace Record

C
a) Trace Record Header

b) MGW Trace Record
H
a) Trace Record Header

b) S-CSCF Trace Record

D
a) Trace Record Header

b) SGSN Trace Record
I
a) Trace Record Header

b) P-CSCF Trace Record

E
a) Trace Record Header

b) GGSN Trace Record



Trace Activation and Deactivation are described in clause 5.

The Trace Types are defined in clause 6.

The Trace Records are defined in clause 7.

The following events may invoke a MSS, GPRS or GERAN/UTRAN trace:

· Call set‑up within MSC (MOC, MTC) (incl. attempts);

· SS‑Action;

· Location Update (Normal and Periodic);

· SMS‑MO;

· SMS‑MT;

· IMSI attach and detach;

· PDS-MO;

· PDS-MT.

Additionally, the following event may invoke the GERAN/UTRAN trace:

· Handover.

Additionally, the following event may invoke the GPRS trace:

· GPRS Attach/Detach

· PDP Context Activation / Deactivation / Modification

· Inter / Intra SGSN RA Update

An IMS Trace may be invoked by one of the following:

· Subscriber registration/re-registration/de-registration

· SIP call (INVITE session)

· SIP instant messaging (MESSAGE request)

· SIP presence messaging (NOTIFY request)jgjhg

An HSS Trace may be invoked by one of the following:

· Location updates/cancellations;

· Insert/delete subscriber data;

· Routing enquiry (speech and SM);

· Provide roaming number;

· SS activity;

· SMS: Alert service centre/Ready for SM;

Trace records are generated within the managed elements by the trace control function according to the trace type. Once a trace has been invoked and a trace record is being compiled, subsequent invoking events relating to that IMSI or any other identifier (parallel events) will not cause new records to be compiled simultaneously but will be contained in the same trace record as the first event.

For operator defined trace types the events on which trace records are generated and their contents are defined within the trace record generation control.

These records are then transferred to the OSF (as defined by OMC‑Id of the Destination OMC or forwarded by the EFD) either as notifications (CMISE), or with bulk transfer (FTAM).
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