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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 describes how the trace types should be defined in the CS and PS domain and describes the proposal for trace types in the IMS. This document if approved can be inserted to chapter 6 of TS 32.108.

Discussion:

In the 12.08 specification only the CS domain was described in Rel 96 level. In Rel 5 there are more network elements than before, so the trace type has to be updated in order to configure trace in the new network elements too. the contribution proposes separate trace types for CS and PS domains and defines a totally new trace type for IMS. 

In the CS and PS domain's trace type the UTRAN end GERAN trace Record type is not separated, because it is possible that GERAN is connected to Iu interface and in this case the CN could not differentiate the UTRAN and GERAN from each other see TS 43.051 v5.3-0. So it means that if in the trace type's UTRAN/GERAN Record type indicate some value, than that setting is valid for both UTRAN and GERAN. 

Furthermore the SGSN and GGSN trace record types are not separeted either in the PS domain and the MSC server and MGW trace record type in the CS domain. With this solution it is possible to use the old structure of the trace type, so no need to change the length of the trace type, which means also that it does not require changes in MAP interface.

In this case the value of the SGSN/GGSN record type or the value of the MSC Server/MGW record type indicates the trace record type for SGSN and GGSN, and MSC server and MGW, respectively.

In case of IMS totally new trace type is defined. In this definition there are separate trace record types for P-CSCF and S-CSCF and longer space is reserved for the invoking event, because with this longer space much more flexibility can be achived. 

TRACE TYPES

The trace type fields contains the type of trace activated in the Network Element. The following chapters defines the content of the tracetype field in each Network Element.

1.1 MSC Server/GERAN/UTRAN trace type
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Table 1: Invoking Events

Bits
Invoking Events

2
1


0
0
MOC, MTC, SMS MO, SMS MT, PDS MO, PDS MT, SS, Location Updates, IMSI attach, IMSI detach

0
1
MOC, MTC, SMS_MO, SMS_MT, PDS MO, PDS MT, SS only

1
0
Location updates, IMSI attach IMSI detach only

1
1
Operator definable

If the "operator definable" option is selected, all subsequent Trace Record Types are deemed to be "operator definable". In this case the significance of bits 3‑6 are operator defined, however the significance of bit 8 remains "Priority Indication". 

Table 2: MSC Server/MGW Record Type

Bits
Record Type

4
3


0
0
Basic

0
1
Detailed (Optional)

1
0
Spare

1
1
No MSC Server/MGW Trace

Table 3: GERAN/UTRAN Record Type

Bits
Record Type

6
5


0
0
Basic

0
1
Handover

1
0
Radio

1
1
No GERAN/UTRAN Trace

Table 4: Priority Indication

Bit
Priority

8


0
No priority

1
Priority

This bitmap of the Trace Type is required to map onto the Trace Type as defined in 3GPP 29.002 as an Integer with 256 possible values. This is achieved by a binary to decimal conversion of the bitmap, where bit 8 has weight 128 and bit 1 has weight 1.

1.2 SGSN/GGSN Trace type
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Table 5: Invoking Events

Bits
Invoking Events

2
1


0
0
PDP Context Activation/Modification/Deactivation, MO_SMS, MT_SMS, Routing Area Update, IMSI attach, IMSI detach

0
1
PDP Context Activation/Modification/Deactivation, MO_SMS, MT_SMS only

1
0
Routing Area Updates, IMSI attach IMSI detach only

1
1
Operator definable

If the "operator definable" option is selected, all subsequent Trace Record Types are deemed to be "operator definable". In this case the significance of bits 3‑6 are operator defined, however the significance of bit 8 remains "Priority Indication". 

Table 6: SGSN/GGSN Record Type

Bits
Record Type

4
3


0
0
Basic

0
1
Detailed (Optional)

1
0
Spare

1
1
No SGSN/GGSN Trace

Table 7: GERAN/UTRAN Record Type

Bits
Record Type

6
5


0
0
Basic

0
1
Handover

1
0
Radio

1
1
No GERAN/UTRAN Trace

Table 8: Priority Indication

Bit
Priority

8


0
No priority

1
Priority

This bitmap of the Trace Type is required to map onto the Trace Type as defined in 3GPP 29.002 as an Integer with 256 possible values. This is achieved by a binary to decimal conversion of the bitmap, where bit 8 has weight 128 and bit 1 has weight 1.

1.3 HSS trace type

The HSS Trace Type field contains the type of trace activated in the HSS. The trace type consists of the following components.
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Table 9 Invoking Events

Bits
Invoking Events

2
1


0
0
All HSS Interactions

0
1
Spare

1
0
Spare

1
1
Operator definable

If the "operator definable" option is selected, all subsequent Trace Record Types are deemed to be "operator definable". In this case the significance of bits 3 and 4 are operator defined, however the significance of bit 8 remains "Priority Indication". In all cases, for Network Elements the setting of bits 5‑7 shall not affect trace record generation.

Table 10: HSS Record Type

Bits
Record Type

4
3


0
0
Basic

0
1
Detailed

1
0
Spare

1
1
No HSS Trace

Table 11: UMTS domain/subsystem
Bit
Domain/subsystem

5
CS domain

6
PS domain

7
IM subsystem

The UMST domain/susbsystem subfield of the HSS trace type is a bit structure. Each bit reperesents one domain or subsystem in the UMTS. If the correspodnig bit is set to 1 than trace is required in that domain/subsystem. If tracing is needed only in one domain/subsystem than HSS shall produce reports only from those invoking events, which are related to that domain.

Table 12: Priority Indication

Bit
Priority

8


0
No priority

1
Priority

This bitmap of the Trace Type is only required in the HSS and is not required to be mapped onto any 3GPP 29.002 or other Trace Types.

1.4 CSCF Trace Type
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Table 13: Invoking Events

Bit
 Invoking Events

9
SIP call (setup, modification and release (SIP INVTIE request))

10
Registration (registration, re-registration and deregistration (SIP REGISTER request))

11
Instant Message (SIP MESSAGE request)

12
Presence (SIP SUBSCRIBE and SIP NOTFIY request)

13
Service OPTION (SIP OPTION request)

14
Other SIP methods

The invoking event field is a bit structure. If the corresponding bit is set to 1 it means that a trace record shall be produced for that event. 

Table 14: S-CSCF Record Type

Bits
Record Type

2
1


0
0
Basic

0
1
Detailed (Optional)

1
0
Spare

1
1
No S-CSCF Trace

Table 15: P-CSCF Record Type

Bits
Record Type

4
3


0
0
Basic

0
1
Detailed (Optional)

1
0
Spare

1
1
No P-CSCF Trace

Table 16: Priority Indication

Bit
Priority

7


0
No priority

1
Priority

