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1 Purpose

The purpose of this document is to define the correct answer for the RNC in case of logical errors, in particular for the RAB Assignment procedure (RAB Assignment Response or Error Indication). 

2 Behaviour in case of Logical Errors

Logical errors are defined in section 10.4:

Logical error situations occur when a message is comprehended correctly, but the information contained within the message is not valid (i.e. semantic error), or describes a procedure which is not compatible with the state of the receiver. 

The behaviour upon logical errors is defined in normally defined as unsuccessful outcome.

When the unsuccessful outcome does not specify the behaviour on logical errors, the RNC shall act as specified in section 10.4 according to the following principle:

Where the logical error is contained in a request message of a class 1 procedure, and the procedure does not have a failure message, the procedure shall be terminated and the Error Indication procedure shall be initiated with an appropriate cause value.

Similarly for the class 3 procedures:

Where the logical error is contained in a request message of a class 3 procedure, and the procedure does not have a failure message, the procedure shall be terminated and the Error Indication procedure shall be initiated with an appropriate cause value.

However, the failure message referred to in section 10.4 and 10.5 is not defined in RANAP, and in particular there is no clear one-one match between failure message on one hand and Unsuccessful Operation chapters on the other hand. This can lead to the use of Error Indication message instead of the Class1/Class 3 Response message depending on vendor interpretation.

3 Logical Errors in Class 1 procedures

3.1 Definition of failure message

Currently the unsuccessful outcome of class 1 procedure is defined in section 3.1 as :

Unsuccessful:

-
A signalling message explicitly indicates that the EP failed.

· On time supervision expiry (i.e. absence of expected response).

It is believed that this ‘signalling message’ in section 3.1 indicating the failure of the EP is the ‘failure message’ referred to in section 10.4 and 10.5. For example, for relocation preparation, it corresponds to the message ‘Relocation Preparation Failure’.

It is proposed to add the following sentence:

-
A signalling message explicitly indicates that the EP failed. It is defined as the failure message of the procedure.
It must be specified that this ‘unsuccessful outcome’ is supposed to be reported in the ‘Unsuccessful Operation’ chapter in order that the RNC doesn’t act upon 10.4 (and Error Indication) when this chapter is not void. It is proposed to add the following sentence:

· Corresponding actions, if any, are described under the “Unsuccessful Operation” chapter of the procedure.
To the opposite, the mixed Successful and Unsuccessful outcome is supposed to be reported by the ‘response message’ according to current 3.1:

Successful and Unsuccessful:

-
One signalling message reports both successful and unsuccessful outcome for the different included requests.  The response message used is the one defined for successful outcome.

 It is therefore believed that the ‘failure message’ doesn’t apply for this mixed case even if some unsuccessful outcome is to be reported. Consistently, these cases should not be described under the ‘Unsuccessful Operation’ chapter but in the ‘Successful Operation’ chapter. It is proposed to add:

-
One signalling message reports both successful and unsuccessful outcome for the different included requests.  The response message used is the one defined for successful outcome. Corresponding actions, if any, are described under the “Successful Operation” chapter of the procedure.
3.2 Necessary Corrections of Class 1 procedures to align

The lack of clear definition has already lead to two erroneous specification in TS25413 v4.8.0 of unsuccessful outcome of SRNS Context and Data Volume Report:

3.2.1 8.21.3
Unsuccessful Operation

The RAB ID IE for each RAB for which UTRAN is not able to transfer a data volume report is included in the DATA VOLUME REPORT message together with a Cause IE, e.g. "Invalid RAB ID".

This sentence:

· induces that ‘SRNS Context Response’ message used in this case is a failure message whereas there is actually no failure message for this procedure (and chapter 10.4 should apply)

· is in contradiction with section 3.1  because it describes a mixed ‘successful and unsuccessful outcome’ and should be specified in the “Sucessful Operation” chapter and not the “Unsuccessful operation” chapter. 

It is therefore proposed to moved this specification upwards in section 8.21.2.

3.2.2 8.11.3
Unsuccessful Operation


The same applies for the Data Volume Report procedure that should be moved upwards:

3.2.3 8.21.3
Unsuccessful Operation


It is also proposed to take the opportunity to add the logical errors cause values in the unsuccessful operation chapter if the failure message must be used and not the error indication:

Example for Relocation Preparation :

3.2.4 8.6.3
Unsuccessful Operation

RELOCATION PREPARATION FAILURE message shall contain appropriate value for the Cause IE e.g. "TRELOCalloc expiry", "Relocation Failure in Target CN/RNC or Target System"., "Relocation not supported in Target RNC or Target System", "Relocation Target not allowed", “message not compatible with receiver state”, “semantic error”.

4 Logical Errors in Class 3 procedures

The case of class 3 procedures is even more tricky as it is not subdivided into ‘unsuccessful outcome’ and ‘successful and unsuccessful outcome’ like the Class 1 procedures but everything gathered inside the ‘successful and unsuccessful outcome’ case:

Class 3 EPs have one or several response messages reporting both successful, unsuccessful outcome of the requests and temporary status information about the requests. This type of EP only terminates through response(s) or EP timer expiry.

Consequently, a valid interpretation is that there is no ‘failure message’ defined for class 3 procedures but only response messages.

To summarize three interpretations can be said valid as per current RANAP:

2.1 no failure message exist in general for class 3 procedures
2.2 failure message can exist for a class 3 procedure and 'RAB Assignt Response' IS the failure message of the procedure RAB Assignment

2.3 failure message can exist for a class 3 procedure but RAB Assignt procedure simply doesn't have one defined
4.1 No failure message exist for class 3 procedures

Therefore, Error Indication message should be used to report the logical errors which are not covered by current ‘unsuccessful outcome’ procedure text:

The unsuccessful operation for this Class 3 Elementary procedure is described under the Successful Operation chapter.

The successful operation chapter does not describe all possible logical errors and it would be difficult to describe all. For example, the following use cases are not covered:

· The RNC receives a RAB Assignment Request including neither the ‘RAB to be setup or modified’ nor ‘RABs to be released’ list,

· The RNC receives  it is not specified how the RNC would respond if receiving a RAB Assignment Request from the CS domain containing PS parameters. 

Every time a logical error is found which is not described in current RANAP 8.2.2, Error Indication should be responded by RNC.

It is therefore proposed to define the ‘failure message’ for class 3 procedures the same way as for class 1 procedures:

Unsuccessful:

-
A signalling message explicitly indicates that the EP failed. It is defined as the failure message of the procedure.

· On time supervision expiry (i.e. absence of expected response).

· Corresponding actions, if any, are described under the “Unsuccessful Operation” of the procedure.

Successful and Unsuccessful:

· One or several signalling messages report both successful, unsuccessful outcome for the different included requests and temporary status information about the requests.  The response message used is the one defined for successful outcome. Corresponding actions, if any, are described under the “Successful Operation” chapter of the procedure.
4.2 Failure message may exist for class 3 procedures but RAB Assignment procedure has none defined

This second interpretation can be derived from the following procedural text:

4.2.1 8.2.3
Unsuccessful Operation

The unsuccessful operation for this Class 3 Elementary procedure is described under the Successful Operation chapter.

According to this text, RAB Assignment Response will be used to report the currently described logical errors but if RAB Assignment Response is not clearly defined as the failure message, Error indication will be used for the other logical errors like for 4.1 above.

It is therefore proposed to define the RAB Assignment Response as the failure message for the class 3 procedure ‘RAB Assignment’:

4.2.2 8.2.3
Unsuccessful Operation

The unsuccessful operation for this Class 3 Elementary procedure is reported with the message RAB Assignment Response used as failure message.
4.3  Conclusion

If the above corrections (4.1 & 4.2) are done, then all logical errors will be reported by RAB Assignment Response and not Error Indication.

It is proposed to agree on this interpretation among the three interpretations proposed because also:

· in case of multiple RABs are to be allocated and a logical error (not currently described) result in failing one of this RAB, the use of Error Indication would prevent from the reporting on the other RAB which can be successful
· multi-vendor inter-working mismatch in the protocol with not expected exchange of messages between CN and RNC. (see examples above)
5 Proposal

It is proposed to agree on the following attached CR to define the failure message in class 1/3 procedures and correct the report of logical errors in some class1 procedures and the RAB Assignment procedure for unspecified cases.
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