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1. Overall Description:

SA5 SWGD would like to thank RAN3 for their Reply LS regarding Trace Management.

As requested, SA5 SWGD would like to provide detailed Trace requirements to RAN and its WGs and additional information on its objectives and schedule concerning Trace specification.

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

Concerning the activation and deactivation of Trace SA5 SWGD has come to the conclusion that two separate mechanisms are needed, both having their own benefits in certain use cases of Trace that SA5 SWGD has identified. The 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. On the other hand, the new mechanism that will be introduced in the set of TSs being developed by SA5 SWGD for Release 6, i.e. Trace activation and deactivation utilising the management interfaces towards the NEs, is very useful in use cases where Trace can be targeted to a limited number of NEs. 

The existence of two Trace activation and deactivation mechanisms gives the operator the freedom to choose the mechanism that is most suitable for his operating network environment. SA5 SWGD sees that the highest flexibility and usefulness of Trace for the operator would be gained by providing a technical specification including both mechanisms for all NEs where Trace is needed, unless there are strong technical reasons why the coverage of any of the methods should be reduced.

1.3 Trace 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. 

1.4 Trace Session activation/deactivation

The detailed requirements for Trace Sessions activation/deactivation can be found in the attached TS 32.421:

- Trace Session activation (clause 5.3)

- Trace Session deactivation (clause 5.4)

The specific case of simultaneous CS/PS connections in UTRAN is also described in the above clauses. 

1.5 Starting a Trace Recording Session

The NE starts a Trace Recording Session on the detection of a triggering event as specified in the Trace control and configuration parameters. The following paragraphs describe the requirements which are different for the management based activation and the signaling based activation.

- Management based activation
In UTRAN the Trace Recording Session can start only when the IMSI (in case of subscriber Trace) or the IMEI/IMEISV (in case of MS Trace) is made available in the RNC.

In order to trace the early phases of the call the IMSI or IMEI/IMEISV shall be made available to the RNC as soon as practically possible. This requirement is valid for both Serving RNC and Drift RNC.

The Trace Recording Session is always started according to trace control and configuration parameters in that RNC, regardless of Trace parameters in other nodes.

The Trace Recording Session reference is allocated by the NE at the beginning of the Trace Recording Session.

- Signalling based activation
The Trace Recording Session may be started on the RNC at the reception of a signaling message containing Trace activation request. This requirement is valid for both Serving RNC and Drift RNC. The activation on the S‑RNC should come on the Iu interfaces and the activation on the D-RNC should come on the Iur interface.

These signaling messages shall contain the Trace control and configuration parameters as well as the Trace Recording Session Reference.

1.6 Mobility management during a Trace Recording Session

It shall be possible to trace a subscriber or MS even in case of mobility during the Trace Recording Session. 

The following cases have to be supported:

a - The traced subscriber or MS initiates a call on a serving RNC and moves to a drift RNC 

In case of signaling activation: 

- The Trace Recording Session shall continue on the drift RNC. The Trace Recording Session Reference initiated in the serving RNC shall remain the same in the drift RNC for this Trace Recording Session.

In case of management activation:

- If both RNCs have a Trace Session activated for this subscriber or MS, a Trace Recording Session should be started in the drift RNC according to trace control and configuration parameters in that RNC. The Trace Recording Session reference in the drift RNC may differ from the Trace Recording Session reference in the serving RNC.

- If a Trace Session for this subscriber or MS is not activated in the drift RNC, a Trace Recording Session shall not be started in the drift RNC.

b - The traced subscriber or MS moves to a drift RNC where a Trace Session is activated for this subscriber or MS but is not activated in the serving RNC
In that case, a Trace Recording Session should be started in the drift RNC.

Note: This situation may happen only for management activation. In case of signaling activation, the Core Network shall always send the Trace Session activation to the serving RNC.

c - The traced subscriber or MS initiates a call in a serving RNC and moves to a drift RNC. Then, a SRNS relocation occurs, and the drift RNC becomes the new serving RNC. 

In case of signaling activation:

- Both RNCs have a Trace Session activated for this subscriber or MS with the same Trace Reference and the Trace recording session continues on the drift RNC before the SRNS relocation. The Trace Recording Session shall continue in the new serving RNC. If the Iu interface was traced in the previous serving RNC, the new Iu interface shall be traced in the new serving RNC. The Trace Recording Session reference in the new serving RNC shall remain the same as the one used when it was a drift RNC.

In case of management activation:

- If both RNCs have a Trace Session activated for this subscriber or MS, a Trace Recording Session should be started in the drift RNC before the SRNS relocation according to trace control and configuration parameters in that RNC. The Trace Recording Session reference in the drift RNC may differ from the Trace Recording Session reference in the serving RNC. After SRNS relocation, the Trace Recording Session shall continue in the new serving RNC according to trace control and configuration parameters in that RNC. The Trace Recording Session reference in the new serving RNC shall remain the same as the one used when it was a drift RNC.

- If the Trace Session is not activated in the new serving RNC for this subscriber or MS, the Trace Recording Session shall not continue on the new serving RNC.

d - Storage of Trace control and configuration parameters in RNC
In case of signaling activation, it may happen that a serving or a drift RNC is requested to start a Trace Recording Session but for any reason cannot record the Trace data. In that case, the RNC shall store the Trace control and configuration parameters and the Trace Recording Session Reference to be able to propagate them to another RNC when it is required.

1.7 Stopping a Trace recording session

The RNC stops a Trace Recording Session on the detection of a triggering event linked to the following situations:

- There is no more Iu connection with the Core Network (S-RNC)

- There is no more Iur connection from the D-RNC to the S-RNC

- The Trace Session ends

This is valid for both management activation and signalling activation.

In case of signalling activation a deactivation message is sent to the RNC on the Iu interface for a S-RNC and on the Iur for a D-RNC.

1.8 Availability of IMSI/IMEI(SV)

The IMSI and IMEI/IMEISV must be known in the RNS where subscriber/equipment Trace is needed. Please refer to attached TS 32.421 clause 5.3 for detailed requirements. 

1.9 Trace control and configuration parameters
The following Trace control and configuration parameters are needed for Trace Session Activation from EM level:

· IMSI, IMEI(SV)

· Trace Reference

· Triggering events in the CN

· Triggering event(s) in the radio network (optional)

· Trace depth

· List of NE types where to trace

· List of interfaces, protocols in CN
· List of interfaces, protocols in radio network
The following Trace control and configuration parameters are needed in RANAP Trace activation message from CN to S‑RNC:
· IMSI or IMEI(SV)

· Trace Reference

· Trace Recording Session Reference

· Triggering event(s) in RNC (optional)

· Trace depth

· List of interfaces, protocols in RNC
The following Trace control and configuration parameters are needed in RNSAP Trace activation message from S-RNC to D-RNC

· IMSI or IMEI(SV)

· Trace Reference

· Trace Recording Session Reference

· Triggering event(s) in RNC (optional)

· Trace depth

· List of interfaces, protocols in RNC

Possible values for Trace depth:

· Minimum level

· Medium level 

· Maximum level

Possible values for list of interfaces/protocols in RNC:

· Iu - CS -> RANAP;

· Iu – PS –> RANAP;

· Iur -> RNSAP;

· Uu -> RRC;

· Iub -> NBAP

Trace Reference: 2 bytes long

Trace Recording Session Reference: 2 bytes long 

1.10 Trace record “definition” in RAN signalling TSs 

To avoid any duplication of information and thus limit risks of inconsistency, SA5 SWGD would like to propose to RAN2/RAN3 to document in their TSs which IEs would be recorded for different Trace depths. This information would be defined in cooperation with SA5 SWGD and introduced via CRs in the tables where the messages and their fields are defined.
1.11 Rel-6 Work schedule

Version 1.0.0 of the specification containing the concepts and the high-level requirements for Trace (TS 32.421, Trace Concepts and Requirements) was sent for information to TSG-SA #16 in June 2002.  The requirements in TS 32.421 have since then been further refined, and will be sent as version 2.0.0 for approval to TSG SA #18 in December 2002. 

Currently SA5 SWGD is working with the detailed Trace configuration and control parameters and Trace activation/deactivation mechanisms, which will be included in another new Release 6 TS 32.422 (Trace Control and Configuration Management). 

The next step for SA5 SWGD is to get into the detailed requirements for Trace data and reporting, which will be included in yet in another new Release 6 TS 32.423 (Trace Data Definition and Management). 

The Rel-6 Trace Management Building Block was approved in TSG SA #16 and is available at:

ftp://ftp.3gpp.org/TSG_SA/TSG_SA/TSGS_16/Docs/ZIP/SP-020332.zip 

and

http://www.3gpp.org/ftp/Information/WI_Sheet/SP-020332.zip
2. Actions:

To RAN/RAN2/RAN3 group.

ACTION: 
SA5 SWGD kindly asks RAN, RAN2, RAN3 groups to:

1. Consider the creation of a Trace Work Item based on the information provided above and in TS 32.421.

2. Study the detailed Trace requirements provided above and in the attached TS 32.421.

3. Propose technical solutions to meet those detailed Trace requirements.

4. Consider the possibility to document in their TSs which IEs would be recorded for different Trace depths.

5. Consider the possibility to have a Joint Meeting between RAN2, RAN3, and SA5 SWGD in February 2003 (RAN2/RAN3 #34 in Sophia Antipolis) and, if a Joint Meeting is possible, provide views on the agenda of this meeting. Due to the amount of work, SA5 SWGD considers that 2 quarters at minimum would be required. 

3. Date of Next TSG-SA5 Meetings:

SA5#33

20-24 Jan 2003
Sophia Antipolis, France

SA5#34

24-28 Feb 2003
North America

SA5#35

7-11 Apr 2003
Berlin, Germany

SA5#36

19-23 May 2003
Sophia Antipolis, France 

