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1 Introduction 
This document discusses Rel-8 changes agreed in TS 32.421 / 32.422, related to the definition of the Trace Depth configuration parameter. It discusses the possible impact of these changes in the UTRAN and E-UTRAN signalling and proposes the corresponding changes.
2 Trace Depth definition in SA5
The Trace Depth definition was updated in Rel-8 TS 32.421 as follows (see [1]):
In order not to have any limitation of Trace data, there are six levels of details defined: Maximum, Minimum, Medium, VendorMaximum, VendorMinimum and VendorMedium. The vendor options allow for vendor specific information to be traced and sent in the trace report file.
Note that even if this change seems to introduce the possibility to allow a Network Element to report Vendor Specific Extension in the trace data, the corresponding change in TS 32.422 (see [2]) shows that the inclusion of Vendor Specific Extension was already allowed in UTRAN from Rel-6 and that the change allows the Network Entity to be configured in such way that Vendor Specific Extension shall not be reported in the trace data:

5.3
Trace Depth (M)

This mandatory parameter defines how detailed information should be recorded in the Network Element. The following table describes the values of the Trace Depth parameter.

	Trace Depth
	Meaning

	VendorMinimum
	Recording of some IEs in the signalling messages plus any vendor specific extensions to this definition, in decoded format. 

	VendorMedium
	Recording of some IEs in the signalling messages together with the radio measurement IEs plus any vendor specific extensions to this definition, in decoded format. 

	VendorMaximum
	Recording entire signalling messages plus any vendor specific extensions to this definition, in encoded format. 

	Minimum
	Recording of some IEs in the signalling messages in decoded format. 

	Medium
	Recording of some IEs in the signalling messages together with the radio measurement IEs in decoded format. 

	Maximum
	Recording entire signalling messages in encoded format. 


At least one of Minimum, Medium or Maximum trace Depth shall be supported depending on the NE type (see trace record description in TS 32.423 [3] for details).

Trace depth shall be an enumerated parameter with the following possible values: 

0 – VendorMinimum, 

1 – VendorMedium 
2 – VendorMaximum
3 – Minimum
4 – Medium and

5 - Maximum
This change does not seem limited to E-UTRAN but seems also applicable to Rel-8 UTRAN, even if it was discussed as part of the EPC / E-UTRAN Subscriber and Equipment Trace WI in SA5 (see SA5#55 meeting report, section 6.12). The following sections discuss the possible impact of this change in Rel-8 UTRAN and in E-UTRAN signalling.
3 Trace Depth in UTRAN
The following change could be proposed in Rel-8 RANAP / RNSAP to reflect the change defined in [2]:

TraceDepth ::= ENUMERATED { 


vendorMinimum,


vendorMedium,


vendorMaximum,


minimum,


medium,


maximum,


...

}
But the change introduced in TS 32.422 Rel-8 ([2]) does not seem to be backward compatible because a NE was requested to support at least one value in {0, 1, 2} in Rel-6/Rel-7 whereas it shall support at least one value in {3, 4, 5} in Rel-8 according to the following requirements:

At least one of Minimum, Medium or Maximum trace Depth shall be supported depending on the NE type (see trace record description in TS 32.423 [3] for details).

Trace depth shall be an enumerated parameter with the following possible values: 

0 – VendorMinimum, 

1 – VendorMedium 
2 – VendorMaximum
3 – Minimum
4 – Medium and

5 - Maximum
The RANAP change proposed above may not be considered as backwards compatible because e.g. value 0 (“minimum” in Rel-6/Rel-7) is renamed “vendorMinimum” in Rel-8 (and in addition value 3, undefined in Rel-6/Rel-7, means “minimum” in Rel-8).

In addition, TS 32.423 Rel-6/Rel-7 specifies that “For RNC, the Maximum level of detail shall be supported”.This means value 2 in Rel-6/Rel-7, and may request TS 32.423 Rel-8 to be updated to indicate that for RNC, the VendorMaximum level is mandatory (i.e. value 2) but not the Maximum value (value 5 in Rel-8). 

To avoid any possible inconsistency or backwards compatible issue, it is proposed to submit the following change on TS 32.422 for approval to SA5:

5.3
Trace Depth (M)

This mandatory parameter defines how detailed information should be recorded in the Network Element. The following table describes the values of the Trace Depth parameter.

	Trace Depth
	Meaning

	Minimum
	Recording of some IEs in the signalling messages plus any vendor specific extensions to this definition, in decoded format. 

	Medium
	Recording of some IEs in the signalling messages together with the radio measurement IEs plus any vendor specific extensions to this definition, in decoded format. 

	Maximum
	Recording entire signalling messages plus any vendor specific extensions to this definition, in encoded format. 

	MinimumWithoutVendorSpecificExtension 
	Recording of some IEs in the signalling messages in decoded format. 

	MediumWithoutVendorSpecificExtension
	Recording of some IEs in the signalling messages together with the radio measurement IEs in decoded format. 

	MaximumWithoutVendorSpecificExtension
	Recording entire signalling messages in encoded format. 


At least one of Minimum, Medium or Maximum trace Depth shall be supported depending on the NE type (see trace record description in TS 32.423 [3] for details).

Trace depth shall be an enumerated parameter with the following possible values: 

0 – Minimum, 

1 – Medium 

2 – Maximum

3 – MinimumWithoutVendorSpecificExtension
4 – MediumWithoutVendorSpecificExtension 
5 – MaximumWithoutVendorSpecificExtension
See proposed CRs in [3] and [4].

If accepted, the corresponding RANAP/RNSAP CRs can be found in [5] and [6]. MAP may also be impacted.
However, it is not clear whether the 3 new Trace Depth levels introduced in [2] are applicable to both UTRAN and E-UTRAN, or only to E-UTRAN.

4 Trace Depth in E-UTRAN
The current ASN.1 definition of the S1AP / X2AP Trace Depth IE is:

TraceDepth 

::= ENUMERATED { 


minimum,


medium,


maximum,


vendorMinimum,


vendorMedium,


vendorMaximum,


...

}
Whereas the definition in TS 32.422 is (according to the CR in [2]):
Trace depth shall be an enumerated parameter with the following possible values: 

0 – VendorMinimum, 

1 – VendorMedium 
2 – VendorMaximum
3 – Minimum
4 – Medium and

5 - Maximum
The requirement specified in TS 32.422 is not fulfilled in S1AP / X2AP (e.g. value 0 means “minimum” in S1AP / X2AP whereas it shall mean “vendorMinimum” according to TS 32.422). 
The following correction could then be proposed in the S1AP / X2AP definition:

TraceDepth 

::= ENUMERATED { 


vendorMinimum,


vendorMedium,


vendorMaximum,


minimum,


medium,


maximum,


...

}
But in order to be aligned with the UTRAN change proposed in the previous section, the following change is proposed in S1AP / X2AP:

TraceDepth 

::= ENUMERATED { 


minimum,


medium,


maximum,


vendorMinimum-without-vendor-specific-extension,


vendorMedium-without-vendor-specific-extension,


vendorMaximum-without-vendor-specific-extension,


...

}
The corresponding S1AP / X2AP CRs can be found in [7] and [8].
5 Proposal

It is proposed that RAN3 discuss the points described in sections 2, 3 and 4, the CRs in [3] to [8] and liaise to SA5 (copy CT4) to propose a consistent backward compatible definition of the Trace Depth in Rel-8 (see proposed LS in [9]). 
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5.3
Trace Depth (M)


This mandatory parameter defines how detailed information should be recorded in the Network Element. The following table describes the values of the Trace Depth parameter.

		Trace Depth

		Meaning



		Minimum

		Recording of some IEs in the signalling messages plus any vendor specific extensions to this definition, in decoded format. 



		Medium

		Recording of some IEs in the signalling messages together with the radio measurement IEs plus any vendor specific extensions to this definition, in decoded format. 



		Maximum

		Recording entire signalling messages plus any vendor specific extensions to this definition, in encoded format. 



		MinimumWithoutVendorSpecificExtension

		Recording of some IEs in the signalling messages in decoded format. 



		MediumWithoutVendorSpecificExtension

		Recording of some IEs in the signalling messages together with the radio measurement IEs in decoded format. 



		MaximumWithoutVendorSpecificExtension

		Recording entire signalling messages in encoded format. 





At least one of Minimum, Medium or Maximum trace Depth shall be supported depending on the NE type (see trace record description in TS 32.423 [3] for details).


Trace depth shall be an enumerated parameter with the following possible values: 

0 –Minimum, 


1 –Medium 


2 –Maximum


3 – MinimumWithoutVendorSpecificExtension

4 – MediumWithoutVendorSpecificExtension 

5 – MaximumWithoutVendorSpecificExtension
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Trace depth shall be an enumerated parameter with the following possible values: 


0 – VendorMinimum, 


1 – VendorMedium 

2 – VendorMaximum
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4 – Medium and


5 - Maximum

The S1AP definition of the Trace Depth IE refers to TS 32.422 but does not fulfil the requirement copied above because the S1AP coding is :


TraceDepth ::= ENUMERATED { 



minimum [0],



medium [1],



maximum [2],



vendorMinimum [3],



vendorMedium [4],



vendorMaximum [5],


...


}





		

		



		Summary of change:
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		To correct the inconsistency between the coding defined in S1AP and TS 32.422 and also to avoid the renaming of the values used in UTRAN from Rel-6 (that may be considered as a non-backwards compatible change), the following change is proposed in S1AP:


0 – Minimum, 


1 – Medium 


2 – Maximum


3 – MinimumWithoutVendorSpecificExtension

4 – MediumWithoutVendorSpecificExtension 

5 – MaximumWithoutVendorSpecificExtension

The same definition is also proposed in RANAP (?), RNSAP (?), MAP (?), X2AP and TS 32.421 / 32.422 in companion CRs.
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9.2.1.4
Trace activation

Defines parameters related to a trace activation. 

		IE/Group Name

		Presence

		Range

		IE type and reference

		Semantics description

		Criticality

		Assigned Criticality



		Trace Reference 

		M

		

		OCTET STRING (8)

		

		

		



		Interfaces To Trace

		

		1 to <maxInterfaces>

		

		

		

		



		>Interface

		M

		

		ENUMERATED (s1, x2, Uu, ...)

		

		

		



		>Trace depth 

		M

		

		ENUMERATED(


minimum, medium, maximum, minimum without vendor specific extension, medium without vendor specific extension, maximum without vendor specific extension,...)

		Defined in [10]

		

		





9.3.4
Information Element Definitions


-- **************************************************************


--


-- Information Element Definitions

--


-- **************************************************************


S1AP-IEs { 


itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 


eps-Access (20) modules (3) s1ap (1) version1 (1) s1ap-IEs (2) }

Unchanged text omitted.

-- T


Unchanged text omitted.

TraceDepth ::= ENUMERATED { 



minimum,



medium,



maximum,



minimum-without-vendor-specific-extension,



medium-without-vendor-specific-extension,



maximum-without-vendor-specific-extension,


...


}

Unchanged text omitted.
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Successful Operation
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Figure 26K: Iur Invoke Trace procedure, Successful Operation

The Iur Invoke Trace procedure is invoked by the SRNC by sending an IUR INVOKE TRACE message to the DRNC.


When the concerned UE is utilising one or more radio links in the DRNC the message shall be sent using the connection oriented service of the signalling bearer and no further identification of the UE Context in the DRNC is required. If on the other hand, the UE is not utilising any radio link the message shall be sent using the connectionless service of the signalling bearer and the D-RNTI IE shall be included in the message to identify the UE Context in the DRNC.


Upon receiving the IUR INVOKE TRACE message, the DRNC should begin a Trace Recording Session according to the parameters indicated in the IUR INVOKE TRACE message.


If the List Of Interfaces To Trace IE is included in the IUR INVOKE TRACE message, the DRNC shall trace, for the concerned UE Context, the interfaces indicated by the List Of Interfaces To Trace IE. Otherwise, the DRNC shall trace, for the concerned UE Context, the Iur and Iub interfaces.


The values of the UE Identity IE, Trace Reference IE and Trace Recording Session Reference IE are used to tag the Trace Record to allow simpler construction of the total record by the entity which combines Trace Records.


If the DRNC does not support the value indicated in the Trace Depth IE, the DRNC should begin a Trace Recording Session with a Trace Depth value set to "Maximum".


The DRNC may not start a Trace Recording Session if there are insufficient resources available within the DRNC.


9.2.1.58a
Trace Depth


The Trace Depth IE is Trace Configuration Parameter what should be traced by the DRNC on the indicated interfaces.


		IE/Group Name

		Presence

		Range

		IE Type and Reference

		Semantics Description



		Trace Depth

		

		

		ENUMERATED (


Minimum,


Medium,


Maximum,…,


Minimum Without Vendor Specific Extension, 


Medium Without Vendor Specific Extension, 


Maximum Without Vendor Specific Extension)

		Meaning of this parameter is described in [49]





9.3.4
Information Element Definitions


-- **************************************************************


--


-- Information Element Definitions


--


-- **************************************************************


RNSAP-IEs {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 


umts-Access (20) modules (3) rnsap (1) version1 (1) rnsap-IEs (2) }


Unchanged text omitted.

-- T


Unchanged text omitted.

TraceDepth





::= ENUMERATED { 



minimum,



medium,



maximum,



...,



minimum-without-vendor-specific-extension,



medium-without-vendor-specific-extension,



maximum-without-vendor-specific-extension

}

Unchanged text omitted.
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Successful Operation
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Figure 18: CN Invoke Trace procedure. Successful operation.


The CN Invoke Trace procedure is invoked by the CN by sending a CN INVOKE TRACE message to the RNC.


The CN INVOKE TRACE message shall include the following IEs: 


- The Trace Reference IE, which uniquely identifies the trace session it refers to.


- The UE Identity IE, which indicates the UE to which this trace session pertains.


- The Trace Propagation Parameters IE, only in case of a signalling based activation.


If present, the Trace Propagation Parameters IE shall include the following IEs:


- The Trace Recording Session Reference IE, which is allocated by the CN.


- The Trace Depth IE, which defines how detailed information should be recorded for this trace session in the RNC.


The Trace Propagation Parameters IE may also include the List Of Interfaces To Trace IE, which defines which interfaces should be traced in the RNC. If the List Of Interfaces To Trace IE is not included, the RNC should trace all the following interfaces, if available: Iu-CS, Iu-PS, Uu, Iur and Iub.


Upon receiving the CN INVOKE TRACE message, which includes the Trace Propagation Parameters IE, the RNC should begin a trace recording session according to the parameters indicated in the CN INVOKE TRACE message. If the RNC does not support the value indicated in the Trace Depth IE, the RNC should begin a trace recording session with a Trace Depth value set to "Maximum".


Upon receiving the CN INVOKE TRACE message, which does not include the Trace Propagation Parameters IE, the RNC should begin a trace recording session according to the parameters configured in the RNC for the indicated equipment identity in the CN INVOKE TRACE message.


The RNC may not start a trace recording session if there are insufficient resources available within the RNC.


The Trace Reference IE, UE identity IE and, if the Trace Propagation Parameters IE is present, the Trace Recording Session Reference  IE are used to tag the trace record to allow simpler construction of the total record by the entity which combines trace records.


Unchanged text omitted.

9.2.1.69
Trace Depth


Indicates how detailed information should be recorded for this trace session in the RNC.


		IE/Group Name

		Presence

		Range

		IE type and reference

		Semantics description



		Trace Depth

		M

		

		ENUMERATED(


Minimum, 


Medium, 


Maximum, ...,


Minimum Without Vendor Specific Extension, 


Medium Without Vendor Specific Extension, 


Maximum Without Vendor Specific Extension)

		See [38].





9.3.4
Information Element Definitions


-- **************************************************************


--


-- Information Element Definitions


--


-- **************************************************************


RANAP-IEs { 


itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 


umts-Access (20) modules (3) ranap (0) version1 (1) ranap-IEs (2) }

Unchanged text omitted.

-- T


Unchanged text omitted.

TraceDepth ::= ENUMERATED { 



minimum,



medium,



maximum,



...,


minimum-without-vendor-specific-extension,



medium-without-vendor-specific-extension,



maximum-without-vendor-specific-extension

}

Unchanged text omitted.
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9.2.2
Trace activation

Defines parameters related to trace activation. 

		IE/Group Name

		Presence

		Range

		IE type and reference

		Semantics description

		Criticality

		Assigned Criticality



		Trace Reference 

		M

		

		OCTET STRING (8)

		

		

		



		Interfaces To Trace

		

		1 to <maxInterfaces>

		

		

		

		



		>Interface

		M

		

		ENUMERATED (s1, x2 Uu, ...)

		

		

		



		>Trace depth 

		M

		

		ENUMERATED(


minimum, medium, maximum, 


minimum without vendor specific extension, medium without vendor specific extension, maximum without vendor specific extension, ...)

		Defined in [6]

		

		





		Range bound

		Explanation



		maxInterfaces

		Maximum no. of Interface. Value is FFS.





9.3.5
Information Element definitions


-- **************************************************************


--


-- Information Element Definitions


--


-- **************************************************************


X2AP-IEs {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 


eps-Access (21) modules (3) x2ap (2) version1 (1) x2ap-IEs (2) }

Unchanged text omitted.

-- T


Unchanged text omitted.

TraceDepth 

::= ENUMERATED { 



minimum,



medium,



maximum,


minimum-without-vendor-specific-extension,



medium-without-vendor-specific-extension,



maximum-without-vendor-specific-extension,


...


}

Unchanged text omitted.
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4.1
Trace concepts

The diversity of Trace requirements makes it difficult to identify and anticipate all the operator's specific needs. Thus, the objective of this TS is not to list an exhaustive set of information to meet all the requirements. Rather, Trace data is defined without any limitation on the 2 following dimensions:


-
Trace scope: NEs and signalling interfaces to Trace.


-
Trace depth: level of details of Trace data.


In order not to have any limitation of Trace data, there are six levels of details defined: Maximum, Minimum, Medium, MaximumWithoutVendorSpecificExtension, MinimumWithoutVendorSpecificExtension and MediumWithoutVendorSpecificExtension. The options without Vendor Specific Extension do not allow vendor specific information to be traced and sent in the trace report file.


The Maximum Level allows all Trace data to be recorded. The Minimum and Medium Levels provide a decoded subset of the data in the Maximum Level and allow an operator the flexibility in selecting the appropriate Trace data to record.


The Trace Depth, specified at the Trace Session activation, is used to choose the level of detail of information to retrieve on the Itf-N.


The Maximum Level of detail allows for retrieval of signalling interface messages within the Trace Scope in encoded format (see figure 4.1.1).
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Figure 4.1.1: Maximum Level of details of Trace


The Minimum Level of detail allows for retrieval of a decoded subset of the IEs contained in the signalling interface messages (see figure 4.1.2).
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Figure 4.1.2: Minimum Level of detail of Trace


The Medium Level of detail allows for retrieval of the decoded subset of the IEs contained in the signalling interface messages in the Minimum Level plus a selected set of decoded radio measurement IEs.


The Trace data recorded at each Level is defined in 3GPP TS 32.423 [3].
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