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1 Introduction 
This document discusses several points related to the definition of the Trace control and configuration parameters that have been updated in SA5 for EPC and E-UTRAN.

2 Input from SA5

As reported by SA5 in their LS in [1], the trace control and configuration parameters have been specified for EPC and E-UTRAN in TS 32.422. According to the CRs in [2] and [3], attached to the SA5 LS in [1], TS 32.422 v.8.1.0 specifies:

In an eNB the Trace Recording Session will always be the same as the Trace Session as no triggering events are defined in eNB… 

When MME sends the trace control and configuration parameters to the eNB the following information shall be included in the Trace Session Activation message:

· Trace Reference

· Trace Recording Session Reference

· Trace Depth for eNB

· List of Interfaces for eNB

· IP Address of Trace Collection Entity

With:

5.6
Trace Reference (M)

The Trace Reference parameter shall be globally unique, therefore the Trace Reference shall compose as follows:

MCC+MNC+Trace ID, where the Trace ID is a 2 byte Octet String. 

5.7
Trace Recording Session Reference (M)

This parameter shall be a 2 byte Octet String.

5.3
Trace Depth (M)

This mandatory parameter defines how detailed information should be recorded in the Network Element… 

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 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

5.5
List of interfaces (O)

This is an optional parameter, which defines the interfaces to be recorded in the Network Element.

The following list contains the list of interfaces in each Network Element: …
· eNB: S1-MME, X2, Uu
…

	eNB

	Bit 8
	Bit 7
	Bit 6
	Bit 5
	Bit 4
	Bit 3
	Bit 2
	Bit 1

	Spare
	Uu
	X2
	S1-MME


The discussion in the following sections is based on this input.
3 Trace Reference
3.1 Trace Reference in E-UTRAN
Recent change in RAN3:

The definition of the S1AP / X2AP Trace Reference IE was updated in RAN3#59bis as follows: “OCTET STRING (8)” (according to the changes agreed in [4] / [5]) to take into account the following Rel-8 change agreed in TS 32.421 (see [6]):

-
A globally unique ID shall be generated for each Trace Session to identify the Trace Session. This is called the Trace Reference.  The method for achieving this is to divide the Trace reference into Country, Operator, and trace Id.
and also to include the Trace Recording Session Reference. See more information in [7].
No semantics description has been defined for the S1AP / X2AP Trace Reference IEs. 
The changes agreed in [4] / [5] would correspond to the following change of TS 32.422:
When MME sends the trace control and configuration parameters to the eNB the following information shall be included in the Trace Session Activation message:

· 
· Trace Identifier (including the Trace Reference and the Trace Recording Session Reference)
· Trace Depth for eNB

· List of Interfaces for eNB

· IP Address of Trace Collection Entity

This change may not be acceptable for SA5. If no new corresponding XML “traceRecSession traceIdentifier” attribute is defined in TS 32.423, the eNB would still need to retrieve the traceSessionRef and traceRecSessionRef attributes currently defined in TS 32.423. This could be done by either:

· Updating the semantics description of the S1AP and X2AP Trace Reference IE to indicate that it contains the Trace Reference and Trace Recording Session Reference, in a specific order (and to avoid any ambiguity, the Trace Reference IE would be renamed), or 

· Splitting the S1AP / X2AP Trace Reference IE into a Trace Reference IE and Trace Recording Session Reference IE, as done in UTRAN.
Recent change in SA5:

The definition of the Trace Reference has been updated in TS 32.422 (see [3]), as reported by SA5 (see [1]) in RAN3#60:

The Trace Reference parameter shall be globally unique, therefore the Trace Reference shall compose as follows:

MCC+MNC+Trace ID, where the Trace ID is a 2 byte Octet String. 

The Trace Recording Session Reference is also defined in TS 32.422:

This parameter shall be a 2 byte Octet String.
The S1AP / X2AP IE value (64 bits) can carry the MCC+MNC+Trace ID+Trace Recording Session Reference (52 or 56 bits depending on the MNC length), but the definition in TS 32.422 is not detailed enough to ensure the uniqueness of the Trace Reference value (detailed order of the subfields and fillers need to be specified to ensure the uniqueness). The following change could be proposed in TS 32.422:
5.6
Trace Reference (M)

The Trace Reference parameter shall be globally unique, therefore the Trace Reference shall compose as follows:

MCC+MNC+Trace ID, where the Trace ID is a 2 byte Octet String. 

	Bit 8
	Bit 7
	Bit 6
	Bit 5
	Bit 4
	Bit 3
	Bit 2
	Bit 1

	MCC digit 2
	MCC digit 1

	MNC digit 3
	MCC digit 3

	MNC digit 2
	MNC digit 1

	Trace ID octet 1

	Trace ID octet 2


Where the MCC/MNC digits are coded as defined in TS 24.008 (for example).
This updated definition should guarantee the uniqueness of the Trace Reference value. All the interfaces carrying the Trace Reference would signal the same value using an octet string (5) and refer to TS 32.422.
The modification of the TS 32.422 Trace ID length (from 3 to 2 octets) may impact S1AP/X2AP, where the OCTET STRING (8) should be changed into an OCTET STRING (7), or to OCTET STRING (5) if the S1AP / X2AP Trace Reference IE is split into a Trace Reference IE and Trace Recording Session Reference IE (see above).
3.2 Trace Reference in Rel-8 UTRAN
As described in the annex below, the definition of the Trace Reference in Rel-6 / Rel-7 is consistent between TS 32.422, MAP, GTP RANAP and RNSAP.
However, the change made for EPC / E-UTRAN in TS 32.422, 

The Trace Reference parameter shall be globally unique, therefore the Trace Reference shall compose as follows:

MCC+MNC+Trace ID, where the Trace ID is a 2 byte Octet String. 

may request some change in the UTRAN signalling, because the RANAP / RNSAP IE value (16 to 24 bits) cannot carry the MCC+MNC+Trace ID (36 or 40 bits depending on the MNC length). It may also request some change in MAP or in GTPv1 if maintained in Rel-8.
A new RANAP Trace Reference Extension IE could be defined as follows
3.2.1.1 9.2.1.x
Trace Reference Extension
In combination with the Trace Reference IE, identifies a trace session and is globally unique.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PLMN Identity
	M
	
	OCTET STRING (SIZE (3))
	- digits 0 to 9, encoded 0000 to 1001,

- 1111 used as filler digit,

two digits per octet,

- bits 4 to 1 of octet n encoding digit 2n-1

- bits 8 to 5 of octet n encoding digit 2n

-The PLMN identity consists of 3 digits from MCC followed by either 
-a filler digit plus 2 digits from MNC (in case of 2 digit MNC) or 
-3 digits from MNC (in case of a 3 digit MNC).


This new IE would be added as an optional IE (for backwards compatibility purpose) to each IE / message containing the RANAP Trace Reference IE.

Similar change could be proposed in RNSAP.

It could also be discussed if the MCC and MNC are not known by other means by the receiving RNC, i.e. if the MCC and MNC shall be explicitly added and signalled as part of the Trace Reference value sent to the RNC in RANAP or RNSAP. 
Taking into account the existing RANAP specification:

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
it could also be discussed if the inclusion of the MCC and MNC in the Trace Reference is needed in UTRAN. The Trace Reference in TS 32.421 / 32.422 could also be updated to distinguish the UTRAN Trace Reference (unique within a PLMN), as currently defined in Rel-6/Rel-7, from the E-UTRAN Trace Reference (globally unique and equal to MCC+MNC+Trace ID). In this case no change would be needed in Rel-8 UTRAN.
4 Trace Depth

TS 32.422 specifies:
This mandatory parameter defines how detailed information should be recorded in the Network Element. 

whereas the S1AP and X2AP definition allows the MME to signal how detailed information should be recorded for each interface supported by the eNB. The S1AP / X2AP definition introduces some granularity / complexity that do not seem to be requested by SA5. It is therefore proposed to discuss the following S1AP / X2AP simplification, where the Trace Depth would be associated to the eNB Network Element rather than being associated to an interface to be traced by the eNB Network Element:

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Trace Reference 
	M
	
	OCTET STRING (8)
	
	–
	

	Interfaces To Trace
	M
	
	BIT STRING (8)

	Each position in the bitmap represents a eNB interface

.
Bit1=S1-MME

.
Bit2=X2

.
Bit3=Uu

.
Bit4 to Bit8 for future use. 
for which 
.
Value ‘1’ indicates ‘should be traced’
.
Value ‘0’ indicates ‘should not be traced’
	
	

	
	
	
	
	
	
	

	Trace depth 
	M
	
	ENUMERATED(

minimum, medium, maximum, vendorMinimum, vendorMedium, vendorMaximum,...)
	Defined in [10]
	
	


In this definition, 
· it is assumed that the list of interfaces to be traced is always sent (it is defined as an optional parameter in TS 32.422 section 5.5 but is always sent by the MME according to TS 32.422 section 4.1.2.10). Note that at least one interface shall be present according to the current S1AP ASN.1 definition and no interface could be present according to the current X2AP ASN.1 definition.

· it is also assumed that the eNB will not support more than 8 interfaces (in line with the coding defined in TS 32.422, copied in section 2). Note that maxInterfaces = 16/FFS in X2AP and maxNrOfInterfaces = 3/FFS in S1AP. A BIT STRING (16) could be preferred (not needed if e.g. CT4 only use 8 bits at the interface between the HSS and the MME). 
· the semantics descriptions are copied from TS 32.422. ‘should be traced’ and ‘should not be traced’ could be replaced by ‘shall be traced’ and ‘shall not be traced’. 
Note that TS 32.422 states “The MME/SGW may not start a Trace Recording Session if there are insufficient resources available for the recording” and “The RNC may not start a Trace Recording Session if there are insufficient resources available for the recording” but does not state “The eNB may not start a Trace Recording Session if there are insufficient resources available for the recording”.

S1AP specifies “If the Trace activation IE is included in the HANDOVER REQUEST message, the target eNB shall initiate the requested trace function” but “If the Trace activation IE is included in the INITIAL CONTEXT SETUP REQUEST message then eNB should initiate the requested trace function”. “should” could be replaced by “shall”.
X2AP specifies “If the Trace activation IE is included in the HANDOVER REQUEST message then the target eNB should initiate the requested trace function”. “should” could be replaced by “shall”.
5 IP Address of Trace Collection Entity

As reported in section 2, TS 32.422 specifies that the MME shall signal the IP Address of the Trace Collection Entity to the eNB during the Trace Session Activation procedure. The current definition of the S1AP does not allow the MME to signal this IP Address. The following change may then be considered in S1AP:

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, vendorMinimum, vendorMedium, vendorMaximum,...)
	Defined in [10]
	
	

	Trace Collection Entity IP Address
	M
	
	Transport Layer Address

9.2.2.1
	Defined in [7]
	
	


According to the following requirement in TS 32.421:
-
Trace records may also be transferred to an external IP address (received in Trace Control and Configuration Parameters) in 3 ways: 

1. Direct transfer from NE to IP address 

2. Transfer from NE to IP address via EM

3. Transfer from NE to EM. The EM notifies the holder of the IP address that collects the files.
The Trace Collection Entity IP Address IE, if needed, may be defined as optional in S1AP, in which case TS 32.422 should be updated as follows

When MME sends the trace control and configuration parameters to the eNB the following information 
· shall be included in the Trace Session Activation message:

· Trace Reference

· Trace Recording Session Reference

· Trace Depth for eNB

· List of Interfaces for eNB

· may be included in the Trace Session Activation message:

· IP Address of Trace Collection Entity.
The S1AP change could also be proposed in X2AP (note that the trace parameters propagation at the X2 interface is not specified in TS 32.422 section 4.1.2.2).
6 Proposal

It is proposed that RAN3 discuss the points described in sections 3, 4 and 5 and decide if CRs are needed, in which case Alcatel-Lucent propose to write these CRs. 
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7 Annex - Trace Reference in pre-Rel-8 UTRAN

The coding of the RANAP Trace Reference IE was introduced in [9]:

The tabular format for Trace Type, Trigger ID, Trace Reference and OMC ID IEs used in the CN INVOKE TRACE message are defined in the following chapters. The definition of these IEs is based on the definition in GSM TS 08.08.

2.3 Trace Reference

A fixed length element providing a trace reference number allocated by the triggering entity.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Trace Reference

	M
	
	Octet string (2-3)
	


As indicated in [9], this definition was based on the BSSMAP Trace Reference IE (GSM TS 08.08):

3.2.2.39
Trace Reference

A fixed length element providing a trace reference number allocated by the triggering entity

┌─────┬─────┬─────┬─────┬─────┬─────┬─────┬─────┬────────────┐
│  8     7     6     5     4     3     2     1  │            │
├─────┴─────┴─────┴─────┴─────┴─────┴─────┴─────┼────────────┤
│               Element identifier              │ octet 1    │
├───────────────────────────────────────────────┼────────────┤
│               TraceReference                  │ octet 2-3  │
└───────────────────────────────────────────────┴────────────┘


The RANAP coding should have been OCTET STRING (SIZE(2)), considering that the BSSMAP Tag value does not need to be signalled in RANAP. However the RANAP definition was updated in [10] as follows:

Provides a trace reference number allocated by the triggering entity.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Trace Reference
	M
	
	OCTET STRING (2..3)
	


An inconsistency between the RANAP coding OCTET STRING (2..3) and the MAP coding OCTET STRING (1..2) of the Trace Reference was discussed in RAN3 (see [11]) and a note was added to RANAP as follows:

Provides a trace reference number allocated by the triggering entity.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Trace Reference
	M
	
	OCTET STRING (2..3)
	


Note: Due to inconsistency in the definition of Trace Reference between TS 25.413 and TS 29.002, it shall be ensured that the Trace Reference IE is coded with at least the minimum number of octets required.
This note has been removed in Rel-6 when RAN3 decided to refer to the definition of the Trace Reference in TS 32.421 (see [12]):

[35]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[r1]
3GPP TS 32.421: "Subscriber and equipment trace: Trace concepts and requirements".
[r2]
3GPP TS 32.422: "Subscriber and equipment trace: Trace control and Configuration Management"
…

Trace Recording Session: as defined in [r1].
Trace Recording Session Reference: as defined in [r1].
Trace Reference: as defined in [r1].
Trace Session: as defined in [r1].
…

9.2.1.8
Trace Reference

Identifies a trace session and is globally unique within one PLMN.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Trace Reference
	M
	
	OCTET STRING (2..3)
	



This definition is still applicable to Rel-7 RANAP, and consistent with:

· Rel-7 TS 32.421 which specifies:

Trace Reference: identifies a Trace Session and is globally unique
· Rel-7 TS 32.422 which specifies:

5.5
Trace Reference (M)

This parameter shall be a 3 byte Octet String. 

The MAP and GTP Trace Reference 2 IE (OCTET STRING (SIZE(3))), introduced in Rel-6, is also consistent with the definition in TS 32.422.
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