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Introduction

This paper reviews the PLMN coding in trace related IEs. It is pointed out that this is currently ambiguous and could lead to interoperability problems.

Review of current specifications relevant to Trace IEs

Trace reference is defined in 32.422 [1], and the relevant text is shown below. Note that the specific coding of MCC + MNC is not spelt out.


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 MCC and MNC are coming with the Trace activation request from the EM/NM to identify one PLMN containing the EM/NM, and Trace ID is a 3 byte Octet String.

NOTE: Trace ID referred here is the same as Trace reference in previous releases

NOTE:
The MCC+MNC being part of the Trace Reference from Rel-8 onwards (e.g. ignored by Rel-6 / Rel-7 UTRAN Network Elements), the uniqueness of the Trace Reference may not be guaranteed with Rel-6 / Rel-7 Network Element(s) involved in the Trace.

5.7
Trace Recording Session Reference (M)

This parameter shall be a 2 byte Octet String.

It is also relevant to consider the trace file parameter list (Annex A of [2]). Below shows a relevant extract:

	traceRecSession traceSessionRef
	Attribute specification that provides a unique trace session identifier as described in 3GPP TS 32.421 [2]. Trace Reference is composed of MCC digits, MNC digits, and Trace ID where:

· MCC is in BCD format, 3 digits in length

· MNC is in BCD format, 1 to 3 digits in length, with no filler digit for MNCs less than 3 digits

· Trace ID is in hexadecimal format, 6 digits in length, hex letters (A thu F) are capitalized.


Finally the Trace Activation IE in 36.413 is given below. Note that the same semantic description for the E-UTRAN Trace ID IE appears elsewhere, as well as in 36.423.

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

	E-UTRAN Trace ID
	M
	
	OCTET STRING (8)
	The E-UTRAN Trace ID IE is composed of the following: Trace Reference defined in [10] (leftmost 6 octets), and

Trace Recording Session Reference defined in [10] (last 2 octets)
	
	

	Interfaces To Trace
	M
	
	BIT STRING (8)
	Each position in the bitmap represents a eNB interface

first bit =S1-MME, second bit =X2, third bit =Uu

other bits reserved for future use.. Value ‘1’ indicates ‘should be traced’

. Value ‘0’ indicates ‘should not be trace’.
	
	

	Trace depth 
	M
	
	ENUMERATED(

minimum, medium, maximum, MinimumWithoutVendorSpecificExtension,

MediumWithoutVendorSpecificExtension,

MaximumWithoutVendorSpecificExtension,...)
	Defined in [10]
	
	

	Trace Collection Entity IP Address
	M
	
	Transport Layer Address 9.2.2.1
	Defined in [10]
	
	


Coding Issue over S1AP

It can be seen from above that the inclusion of PLMN information within the Trace Reference starts from release 8 onwards.

When RAN3 was concluding release 8 work, it was assumed that SA5 specs would fully specify some of the IEs included in the trace signalling, such that the S1AP and X2AP protocols might only need to refer to them. In fact RAN3 decided to make the coding of the Interfaces to Trace and Trace Depth IEs unambiguous, and the reference to 32.422 is only required for an explanation of the background/meaning. On the other hand, RAN3 defined the E-UTRAN Trace ID IE which does not exist in 32.422. To avoid coding issues, the semantics of this IE clearly stated the breakdown of the octet assignment between Trace Reference and Trace Recording Session Reference (which do exist in 32.422).

A remaining problem, however, is the coding of the MCC+MNC information within the first 3 octets of the E-UTRAN Trace ID IE. It should be noted that 32.422 never even states that the MCC+MNC shall occupy 3 octets. In fact 32.422 does not attempt to provide an unambiguous coding for this, possibly on the grounds that these IEs are carried over different interfaces which may have different conventions for MCC+MNC coding.

Since different codings are possible, it is not possible to choose a “correct” implementation by referring to the current versions of the various specifications. Note that the problem could occur both in signalling and management based triggering.

For example, consider signalling based triggering. The MME decides to prompt the eNB to initiate a trace session. The MME would need to construct the E-UTRAN Trace ID IE based on the available information, but it can code the PLMN information in one of several ways as is well known. The eNB however cannot simply paste this IE into the trace file ! In fact, it must decompose it into three separate components. In theory, the trace ID requires no interpretation since this is just a mapping of 3 octets to 6 hexadecimal digits. However, for the MCC and MNC, the problem is quite different due to the existence of different digit ordering conventions and also different handling of “filler” digits” (note that the trace file does not include filler digits so the eNB will need to extract these, if present in the S1AP IEs). It is clearly possible that the eNB will extract the information received over S1AP in an erroneous manner. An obvious error case consists of the MME using NAS-like coding, and the eNB using S1AP-like coding.

Apart from incorrect information being used in the trace file, this could also lead to very unusual abnormal conditions. For example, it is not clear what the eNB should do if it does not support the decoded PLMN (a likely consequence of miscoding); also if different MMEs serve the same eNB (e.g. in different pools), and use different IE coding, the eNB is likely to return trace files with different PLMN fields when the correct PLMN is the same.

Conclusion

Motorola requests RAN3 to consider the issue described above, and to confirm its validity. In this case, a simple solution may be simply to alter the semantics (which could be done in release 9 only, but providing a strong hint to release 8), such as

The E-UTRAN Trace ID IE is composed of the following: Trace Reference defined in [10] (leftmost 6 octets, with PLMN information coded as in 9.2.3.8), and Trace Recording Session Reference defined in [10] (last 2 octets).

Motorola has submitted two CRs in this direction [3,4].
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