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1 Purpose

The purpose of this document is to show that the unsuccessful outcome of the Kill procedure is not well defined due to the current lack of accurate definition of the CBS message. 

It is proposed to clean this up in order to refocus on the actual function of the Kill procedure of stopping the broadcast of a CBS message, regardless of the occurrence (version) being broadcast.

2 Identification of a CBS message 

The global message layout is given as follows:

Message Parameter

	Octet Number(s)
	Field

	1‑2
	Serial Number

	3‑4
	Message Identifier

	5
	Data Coding Scheme

	6
	Page Parameter

	7‑8
	Content of Message


Serial Number

This parameter is a 16-bit integer which identifies a particular CBS message (which may be one to fifteen pages in length) from the source and type indicated by the Message Identifier and is altered every time the CBS message with a given Message Identifier is changed.

The two octets of the Serial Number field are divided into a 2-bit Geographical Scope (GS) indicator, a 10‑bit Message Code and a 4-bit Update Number as shown below:

	Octet 1
	Octet 2

	7
	6
	5
	4
	3
	2
	1
	0
	7
	6
	5
	4
	3
	2
	1
	0

	GS
	Message Code
	Update Number


CBS message and version of a CBS message

It can be seen that only the “Update Number” part of the serial number is incremented when the content of the message has to be altered. The static part which is limited to Message-id+GS+MessageCode actually defines what is a CBS message i.e. this one does not actually include the whole Serial Number. 

This is explained in 9.4.1.2.1 of TS23.041:

The Update Number indicates a change of the message content of the same CBS message, i.e. the CBS message with the same Message Identifier, Geographical Scope, and Message Code. 

A variation of the Update Number does not define a new  CBS message but simply another version of the same CBS message. This is also explained in 9.4.1.2.1 of TS23.041:

In other words, the Update Number will differentiate between older and newer versions of the same CBS message, within the indicated geographical area

3 Main Function of the Kill 

When looking at the KILL procedure in SABP to manage the kill of a message, we have two functions executed:

	Functions
	Action (Main purpose)
	Information (= indication of number of completed broadcast on current instance of message broadcast)

	Kill
	Stop current broadcast
	Yes


The above-called “Information” function consists in indicating back as a report (for information) the “number of broadcast completed” of the current instance of the CBS message broadcast. 

The following analysis can also be made about the necessary knowledge of the identifiers (Message-id, Old Serial number) in the Kill message to complete these functions:

U: can be Unknown 

K: must be Known



“Action”

	Message
	Message-id+GS+Messagecode
	Update number

	Kill message
	K
	U


“Information”

	Messages
	Message-id+GS+Messagecode
	Update number

	Kill message
	K
	K


It can be observed that only the “information” part really requires knowledge of the exact full identification pair (Message-id, Old serial number) in order to report the number of broadcast done corresponding to the correct instance (i.e. the version or content of the CBS message defined by the Update Number) of message broadcast.

For the “action” part, the knowledge of the ‘Update Number’ in particular is not needed to stop the broadcast of the current instance of a broadcast message (kill function) since the message is clearly identified by the rest of the Message-id and serial number.

However, in current SABP, the unsuccessful outcome of these procedures does not differentiate within these two cases but treat them as a whole. 

As a consequence, any inaccuracy in the serial number in particular will cause the procedure to fail in a particular SA as a whole, i.e. both the “action” and the “information” parts of the involved function will be declared failed. However, the “action” part could have perfectly been carried on further when only the changing part (update number) has been altered, which also will correspond to the most common cases of errors (other parts are static). 

4 Issue with the Current Unsuccessful Outcome of Kill Procedure

De-synchronization of the Update Number:

When the CBC gets back a failure for a SA with an ‘unknown message reference’ cause, it cannot re-synchronize using a Kill because this one will fail for ever as long as the actual update number is not known. 

In particular, it can be noticed that in case of failure for a Kill, the failure list IE reported does not include the actual serial number currently known by the SA and which has not matched the “old serial number” provided in the Request: the CBC may be lost as to which update number is currently used (e.g. if some discrepancy has occurred with the Update Number). 

In case of infinite broadcast, it therefore cannot get out of the situation as all Kill messages will ever fail for wrong serial number: the CBC needs to make a Reset for the whole SA.

However this Reset message will cause all messages under this SA to be lost. 

Reset of the list of Service Areas:

Therefore, currently the Reset message of the whole SA is the only way out in case there is a simple discrepancy of the changing part of the Serial Number: the Update Number.

This means that even if the real message reference (Message id + Serial Number static part) is recognized, the Kill will be returned failed with no action done at all whereas the CBS message (as defined above) has been actually identified and the broadcast can be stopped.

However, de-synchronizing of the “Update Number” only prevents from making an actual report of the number of broadcast completed and therefore should not prevent the Kill from being successful since the message has been identified, the broadcast can (should) still be stopped in this unsuccessful case.

Moreover, not stopping the broadcast in that case would force the CBC to make a non proportionate action of Reset of the whole SA causing not only all serial numbers of the same Message-Id to be erased but also all messages-Id known (broadcast) in all the services areas of the SA list.

5 Conclusion: Clarification of Kill Unsuccessful Outcome

The CBS message has to be precisely clarified as Message-id with SerialNumber without the Update Number part of it, as already defined in TS23.041.

Thus, the Kill should be capable to stop an ongoing broadcast even when the old serial number is not recognized because of a wrong Update Number only. In that case, only the Number of broadcast report information would fail.

The Kill shall therefore stop the broadcast  which is its main duty in that case. The unsuccessful outcome of the Kill procedure should be refined correspondingly according to the following table:

Current Status in SABP

	
	
	Action
	Information

	Successful Outcome
	MessageId+SerialNumber full valid
	Stop the broadcast
	Report of nb of broadcast done

	Unsuccessful  Outcome
	Serial Number not valid
	None
	None


With Clarification

	
	
	Action
	Information

	Successful     Outcome
	MessageId+SerialNumber full valid
	Stop the broadcast
	Report of nb of broadcast done

	Unsuccessful Outcome
	Only Update Number not valid in Serial Number
	Stop the broadcast of identified CBS message
	None

	
	Other part of Serial number not valid
	None
	None


In TS23.041, only the successful outcome presented in bold and Italics is defined in 9.2.3. The unsuccessful outcome is not defined. It has been defined afterwards in TS25419 in a global simplified manner.

It is proposed here to provide a clarification of the current unsuccessful outcome with a finer granularity:  differentiate the unsuccessful outcome according to the part of serial number found not valid. 

It is indeed believed that the understanding of TS23.041 has not been fully represented in TS25419 and that this clarification will realign TS25.419 with TS23.041 as to the unsuccessful Outcome case and also enable to get out of de-sychronization case of serial number without resetting the system.

6 Proposal

It is proposed here to provide a correction of the unsuccessful outcome of the Kill with a finer granularity:  differentiate the unsuccessful outcome according to the part of serial number found not valid. 

It is therefore proposed to agree on the following attached CR on the Kill procedure.
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