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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 functionality that will be needed in the 3GPP Release 5 specifications. This document describes the trace in WCDMA based radio access network -UTRAN. Refer also to contributions S5B010610, and S5B010611.

The main issues in this contribution are the interactions with two-core capability UEs, Iu release command, handovers including DRNC mode and SRNC anchoring. Furthermore, this contribution clarifies the trace activation, deactivation and SRNC relocation procedures. 

In this document the term traced UE is used for both subscriber trace and equipment trace. In subscriber trace the trace is activated for predefined subscriber by IMSI number, and in equipment trace the trace is activated for predefined mobile equipment (ME) by IMEI number.

Trace Activation in UTRAN

The trace is activated in UTRAN by using the RANAP: CN_INVOKE_TRACE message sent by the core network (3G-SGSN or MSC Server). The Core Network element can send the trace activation message to UTRAN when the trace is set on in core network and an invoking event occurs in CN for the traced UE. Invoking events are defined when the trace is activated by the operator in HSS for complete HPLMN or for local activation in 3G-SGSN or in MSC Server. Refer also to contributions S5B010610, and S5B010611. 
The basic requirement for the trace activation in UTRAN is that the RRC connection and Iu signalling is established for the traced UE. Therefore, the activation message is sent to serving RNC (SRNC) by using connection oriented signalling, which is possible after UTRAN has received RANAP: COMMON ID message, as specified in 3GPP TS 24.413. By this way, the trace can be active in UTRAN in all UTRAN RRC connected mode states, CELL_DCH, CELL_FACH, CELL_PCH, and URA_PCH.

UE with two Core Capability

If the traced UE consists of a ME, which has capability to have simultaneous active Iu connections to 3G-SGSN and MSC Server, the RANAP: CN_INVOKE_TRACE message can be received twice in UTRAN for one UE. This is because both core network elements can send the activation message independently, when the invoking event occurs. Refer also to contributions S5B010610, and S5B010611.

However, only one trace should be active in UTRAN providing trace records to OMC. The rationale is that the traced UE has only one RRC connection and common radio link(s) to serve requested RAB(s) from both CN.

Trace deactivation in UTRAN

Trace is deactivated in UTRAN by using the RANAP: CN DEACTIVATE TRACE message sent by core network (3G-SGSN or MSC Server) as specified in 3GPP TS 24.413.  In this case, the trace is always deactivated even if the UE's Iu connection remains, from where the deactivation message was received. Refer also to contributions S5B010610, and S5B010611.

However, if the trace reference number differs in the RANAP: CN DEACTIVATE TRACE message, from trace reference number received in the RANAP: CN_INVOKE_TRACE message the UTRAN shall ignore the deactivation message, i.e. trace is not deactivated.

Interactions with Iu Release

When the Iu signalling is released, the core network (3G-SGSN MSC Server) can send only the RANAP: IU RELEASED COMMAND message. When the traced UE has only one Iu connection the RRC connection is also released and the UE is moved to IDLE state.  Therefore the trace is deactivated in UTRAN.

When traced UE has two Iu connections, and the other one is released by the RANAP: IU RELEASED COMMAND message the Iu release is seen as the RAB release procedure and the trace shall be deactivated in SRNC only if the RANAP: CN INVOKE TRACE message was received only from the released Iu connection.  Therefore, if the activation message was received from both Iu interface connections the trace shall remain active in UTRAN until both Iu are released.

Interactions with Handovers

When the intra RNC handover occurs to the trace UE, the SRNC shall perform all required actions. This is applicable for all intra frequency handovers (soft, softer, intra frequency hard), and for inter frequency hard handovers.

When a new cell, which is controlled by another RNC, is inserted to the active set, this RNC is in Drift RNC mode (DRNC). However, because the Iur interface does not support any trace-related messages, all trace records are provided from SRNC.

This solution is also applicable for SRNC anchoring, which is required if the SRNC relocation is not supported by one of RNCs.

Interactions with Relocation

When a UE is moving in the network and requests that last cell, controlled by SRNC, is to be removed from active set (other cells in AS are controlled by other RNC), the SRNC relocation procedure can be performed. In this situation, the Iu signalling connection between SRNC and CN is changed to DRNC and CN and the mode of the DRNC is changed to SRNC. 

If the SRNC relocation is performed for traced UE the trace is deactivated in source RNC (old SRNC), when the Iu connection is released, and the trace is activated by CN in target RNC (new SRNC). 

The requirement for this procedure is that if the core network element is also changed the trace is also activated in there.

This procedure is also applicable for inter RNC hard handovers.

RNS Trace Record Types 

RNS record types and the content trace data included in different record types will be defined later in separate trace contributions.

UTRAN Trace Record

The UTRAN trace record(s) will be defined later in separate trace contributions.

Trace Record Transfer from UTRAN to OMC

The trace record transfer from UTRAN to OMC will be defined later in separate trace contributions.

