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Cell Broadcast Service Protocol, some open issues
1 Introduction

This document deals with some open issues and inconsistencies in the Cell Broadcast Service Protocol (CBSP) identified in the ongoing work with the protocol.

2 Broadcast request of CBS message and ETWS PN in the same WRITE-REPLACE message
2.1 Present situation
As defined in the stage 2 TS for Cell Broadcast Service, TS 23.041 (ref 1), the WRITE-REPLACE primitive contains a number of mandatory parameters which only defines the Cell Broadcast Service (CBS) message and the broadcast of it. These parameters are Repetition-Period, No-of-Broadcasts-Requested, Number-of-Pages, Data Coding Scheme, CBS-Message-Information-Page 1 and CBS-Message-Information-Length 1.
The WRITE-REPLACE primitive also contains a number of optional parameters only valid for the ETWS Primary Notification message (hereafter called emergency message). These parameters are Paging-ETWS-Indicator, Warning-Type and Warning-Security-Information.
With this definition of the WRITE-REPLACE primitive in TS 23.041, the WRITE-REPLACE message will always contain a CBS message, and optionally an emergency message, but the WRITE-REPLACE message can never be sent containing an emergency message only.
2.2 Problem description
The present definition of the WRITE-REPLACE primitive in TS 23.041 is limited because it does not allow for a use case where the emergency message is sent from the CBC without accompanying of a CBS message. The purpose of the emergency message (i.e. an ETWS Primary Notification) is to deliver the warning message to the end user instantly without any unnecessary delay. The delivery requirement for an ETWS Primary Notification message is such that the information suitable for the CBS message, in this case the ETWS Secondary Notification, is hardly at hand.

A natural scenario when sending Warning Notifications would then be to:

1 Alert the end user of the imminent emergency situation by sending the ETWS Primary Notification message, i.e. the WRITE-REPLACE message is sent from CBC only containing the emergency message (ETWS Primary Notification).
2 Instructions what to do, where to get help etc after the earthquake or tsunami have ceased are gathered and broadcasted in a CBS message, i.e. a new WRITE-REPLACE message is sent from the CBC. However, this time the WRITE-REPLACE message only contains the CBS message (ETWS Secondary Notification).
This scenario is also fortified by the requirements for Earthquake and Tsunami Warning System in TS 22.268 (ref 2) where it says that the Primary Notification may not always be followed by a Secondary Notification as it depends on the Warning Notification Provider’s policy.

2.3 Proposed solution

In the draft TS 48.049 (ref 3) the proposed solution is to ignore all the mandatory IE’s only valid for a CBS message when the WRITE-REPLACE message is received in the BSC and the Emergency Indicator IE is present in the WRITE-REPLACE message (the Emergency Indicator IE corresponds to the Paging-ETWS-Indicator in TS 23.041 and is used as a flag to point out that the WRITE-REPLACE message contains an emergency message).

A drawback with this solution is that the CBC has to send “dummy data” in all the mandatory CBS message IE’s, data that are just thrown away when received in the BSC.
A better way to solve this issue is to change the IE type for all CBS message related IE’s from Mandatory to Conditional, see example in table 2.3.1. This will give the advantage of a “cleaner” message structure as there is no need for the CBC to send “dummy data” in mandatory IE’s when the message contains an emergency message. The structure of the WRITE-REPLACE message will be stricter, possibly avoiding future misunderstandings.
However, it is not clear if a change like this can be done without changing the corresponding primitive in TS 23.041. Therefore an LS to CT1 should be considered clarifying the different use cases when sending the WRITE-REPLACE message.
If the CBC for some reason needs to send a broadcast request of a CBS message and an emergency message within the same WRITE-REPLACE message (if a requirement like this exist), the CBS message information elements can at least be changed to Optional. However, this solution might cause a problem with the message reference for the two included messages if the Channel Indicator IE is not present in the message. This is further discussed in chapter 3.
If this proposal is put into effect it is obvious that there must be a possibility for the CBC to terminate the ongoing emergency message broadcast in the BSC with the KILL message.
Table 2.3.1: WRITE-REPLACE message content with CBS message information elements defined as conditional
	INFORMATION ELEMENT 
	REFERENCE
	TYPE
	LENGTH

	Message Type
	8.2.2
	M
	1

	Message Identifier
	8.2.16
	M
	3

	New Serial Number
	8.2.5
	M
	3

	Old Serial Number
	8.2.4
	O
	3

	Cell List 
	8.2.6
	M
	4+m
to

4+mn

	Channel Indicator
	8.2.20
	O (note 1, 3)
	2

	Category
	8.2.7
	O (note 2, 3)
	2

	Repetition Period
	8.2.8
	C (note 3)
	3

	Number of Broadcasts Requested
	8.2.9
	C (note 3)
	3

	Number of Pages
	8.2.21
	C (note 3)
	2

	Data Coding Scheme
	8.2.14
	C (note 3)
	2

	Message Content (Page 1)
	8.2.3
	C (note 3)
	84

	Message Content (Page 2)
	8.2.3
	O
	84

	Message Content (Page 3)
	8.2.3
	O
	84

	Message Content (Page 4)
	8.2.3
	O
	84

	Message Content (Page 5)
	8.2.3
	O
	84

	Message Content (Page 6)
	8.2.3
	O
	84

	Message Content (Page 7)
	8.2.3
	O
	84

	Message Content (Page 8)
	8.2.3
	O
	84

	Message Content (Page 9)
	8.2.3
	O
	84

	Message Content (Page 10)
	8.2.3
	O
	84

	Message Content (Page 11)
	8.2.3
	O
	84

	Message Content (Page 12)
	8.2.3
	O
	84

	Message Content (Page 13)
	8.2.3
	O
	84

	Message Content (Page 14)
	8.2.3
	O
	84

	Message Content (Page 15)
	8.2.3
	O
	84

	Emergency Indicator
	8.2.17
	O
	2

	Warning Type
	8.2.18
	C (note 4)
	3

	Warning Security Information
	8.2.19
	C (note 4)
	51

	NOTE 1: 
If this IE is not included in the message, a basic channel shall be used for broadcasting of the CBS message.

	NOTE 2: 
If this IE is not included in the message, the CBS message shall be treated as a Normal message, i.e. the CBS message shall be broadcasted according to the associated repetition period.

	NOTE 3: 
This IE is included if and only if the Emergency Indicator IE is not present in the message.

	NOTE 4: 
This IE is included if and only if the Emergency Indicator IE is present in the message and the Emergency Indicator IE indicates ETWS information.


3 CBS and emergency message reference

3.1 Present situation
A CBS message has to be uniquely identified in the BSC and not mixed with the identity of an emergency message, and vice versa.

As defined in the draft TS 48.049 (ref 3) a CBS message is uniquely identified by the four elements, Message Identifier IE, Serial Number IE, Cell Identifier field (included in Cell List IE) and Channel Indicator IE. Channel Indicator is an optional IE indicating the type of cell broadcast channel, basic channel or extended channel, to be used for broadcasting of the CBS message. If the Channel Indicator IE is not included in the message sent from the CBC, the BSC shall interpret the request as an indication to the basic broadcast channel.
An emergency message (ETWS Primary Notification) is identified by the three elements Message Identifier IE, Serial Number IE and Cell Identifier field. The Channel Indicator IE is of no use for an emergency message since this type of message is not broadcasted over the cell broadcast channel.
3.2 Problem and proposed solution

If the Channel Indicator IE is not included in the CBSP message sent from the CBC (Channel Indicator IE is defined as optional) there is at least a theoretical risk that the CBC allocates the same message reference for a CBS message as for the emergency message.

If the CBS message and the emergency message are included in the same WRITE-REPLACE message (if this is a valid combination, see discussion in chapter 2), they will be given the same message reference if the Channel Indicator IE is not included in the message. The reason for this is that the Message Identifier IE, New Serial Number IE and Cell List IE are common IE’s for both the CBS message and the emergency message. If the following KILL message also does not contain the Channel Indicator IE, it will be impossible for the BSC to find out if the kill request is aimed for the emergency message or the CBS message.
Even if the CBS message and the emergency message are not supposed to be included in the same WRITE-REPLACE message, following proposal should be considered.
To avoid any indistinctness in the message reference, the Channel Indicator IE could be defined as mandatory when the CBSP message contains (WRITE-REPLACE message) or is referring to (e.g. the KILL message) a CBS message. When the CBSP message contains or is referring to an emergency message the Channel Indicator IE shall not be included (no change compared to present draft TS 48.049).
With this solution the CBS message reference will always be different from the emergency message reference.
This will also have the side affect of a much clearer message structure. When the Channel Indicator IE is included in the CBSP message the BSC and the CBC will always know that a CBS message is addressed.
The proposed change means that the CBC always has to include the Channel Indicator IE when a CBS message is addressed but never when an emergency message is addressed.

For the BSC it means that the former interpretation “If the Channel Indicator IE is not included in the message, it shall be interpreted as an indication to the basic channel” is not valid any longer. If the Channel Indicator IE is not included in the received CBSP message, the BSC shall always interpret the message as a reference to an emergency message.
If the Channel Indicator IE is included in the received CBSP message, the BSC shall always interpret the message as a reference to a CBS message.
Table 3.2.1 gives an example of a CBSP message (KILL) with the new Channel Indicator IE note.

In the WRITE-REPLACE message the Channel Indicator IE can be defined as Conditional with the same Note as in the example in table 2.3.1.

Table 3.2.1: KILL message content with updated Channel Indicator IE note
	INFORMATION ELEMENT 
	REFERENCE
	TYPE
	LENGTH

	Message Type
	8.2.2
	M
	1

	Message Identifier
	8.2.16
	M
	3

	Old Serial Number
	8.2.4
	M
	3

	Cell List 
	8.2.6
	M
	4+m
to

4+mn

	Channel Indicator
	8.2.20
	O (note 1)
	2

	NOTE 1: 
This IE is only included if the message refers to a CBS message.


4 CBSP message support of emergency message
4.1 Present situation
As proposed in chapter 1 the WRITE-REPLACE message may be sent from the CBC containing an emergency message (ETWS Primary Notification) without an accompanying CBS message.
If this proposal is realized it is obvious that there must be a possibility for the CBC to terminate the ongoing warning broadcast in the BSC with the KILL message. This can be seen as a minimum requirement.
But apart from the WRITE-REPLACE message and the KILL message, which other CBSP messages shall have effect on and support the handling of emergency messages?
TS 23.041 do not consider a use case where only an emergency message is distributed in a WRITE-REPLACE message. Consequently the term “emergency message” and “emergency message reference” does not exist within this specification. Primitive and parameter descriptions only consider CBS messages and the broadcast of the CBS message on the Cell Broadcast channel.
Some of the primitives in TS 23.041 are obviously excluded from a possible effect on/support of emergency messages since they describe the behaviour on the Cell Broadcast channel (the emergency message is not distributed on the Cell Broadcast channel). The STATUS-LOAD-QUERY and SET-DRX primitives belong to this group.
The remaining primitives STATUS-MESSAGE-QUERY, RESET, RESTART-INDICATION, FAILURE-INDICATION and REJECT are briefly discussed in the chapters below.
4.2 STATUS-MESSAGE-QUERY

The purpose of the STATUS-MESSAGE-QUERY primitive (MESSAGE STATUS QUERY message in TS 48.049) is to obtain the message status of a specific CBS message in the BSC. The message contains the message reference (Message Identifier IE, Old Serial Number IE, Cell List IE and optionally Channel Indicator IE) for the requested CBS message and the BSC returns, for each cell included in the Cell List IE, the number of times the CBS message was broadcasted.
In the current definition in TS 48.049 the MESSAGE STATUS QUERY message can not be used for status inquiry of an emergency message. Since the emergency message is sent continuously on the Paging sub channel, and not on the Cell Broadcast channel as the CBS message, the information returned to the CBC in the Number of Broadcasts Completed List IE is not really informative in the case of an emergency message. In opposite to a CBS message, the emergency message is not controlled by the Number of Broadcasts Requested IE included in the WRITE-REPLACE message.
Perhaps it is more relevant for the CBC to find out whether the broadcast of an emergency message is active in the BSC or not, rather than the number of completed broadcasts. This feature could be of interest if for example the communication between the CBC and the BSC is re-established after a temporary break and the CBC need to verify the status of an emergency message. This would require some modification of the current definition of the MESSAGE STATUS QUERY COMPLETE/FAILURE message in the draft TS 48.049.

However, since the need for a status inquiry of emergency messages is not really obvious, it is proposed to not change the current definition of the MESSAGE STATUS QUERY message in the draft TS 48.049.
4.3 RESET

As defined in TS 23.041, the RESET primitive, with the same message name in TS 48.049, is used by the CBC to terminate the broadcasting of all CBS messages within the BSC. The message is sent containing a cell list pointing out all the cells in the BSC where the broadcasting shall be stopped. Also the knowledge of all CBS messages, and the reference to them, shall be removed in the BSC.
After termination of the CBS messages in the BSC, a list of cells is returned to the CBC for which the Reset procedure was performed.
In the draft TS 48.049 we made the assumption that the RESET message may also terminate any ongoing emergency message broadcast in the BSC. However, even if the assumption was based on a careful analysis, the assumption was done within GERAN WG2, and there is no support for this assumption in the present version of TS 23.041.
Anyway, it is proposed to not change the current definition of the RESET message in the draft TS 48.049.

Assuming the RESET message will have effect on emergency message broadcast in the BSC, it is also reasonable to assume that the BSC may report any changes in the broadcast operation of the emergency messages in the RESTART and FAILURE messages, see below.
4.4 RESTART-INDICATION

The purpose of the RESTART-INDICATION primitive (RESTART message in TS 48.049) is to inform the CBC that a cell broadcast related restart has occurred in one or more cells in the BSC. The indicated cell(s) in the RESTART message are in Cell Broadcast operational state which means that broadcasting of CBS messages is possible.
The message also contains the Recovery Indication IE indicating whether the CBS related data is lost or is still available in the BSC.
Assuming the RESET message will stop the broadcasting of all emergency messages in the BSC, it may also be reasonable to assume that the RESTART message (and the FAILURE message, see chapter 4.5) may report any changes in the broadcast operation of emergency messages in the BSC. This is also GERAN WG2 assumption for the RESTART message. 
However, since emergency messages and CBS messages are broadcasted on different logical channels within BSS, it is possible that broadcasting of CBS messages are disabled in a particular cell (for whatever reason) but the broadcasting of emergency messages works fine in the same cell (and vice versa). This consideration is not covered in the current definition of the RESTART message in TS 48.049 (or in the primitive description in TS 23.041).
In the following sub-chapters three different alternatives are described how to possibly report CBS message and/or emergency message broadcast operability from the BSC.

4.4.1 CBS and emergency message broadcast operability included in the same RESTART message
In this alternative each cell included in the Cell List IE in the RESTART message is supplemented with some additional information indicating if CBS and/or emergency message broadcasting is possible. The supplementary cell information could be a 2 bit value with following interpretation:
“00”

CBS and emergency message broadcast is possible
“01”

Only emergency message broadcast is possible
“10”

Only CBS message broadcast is possible

With the current definition of the RESTART message (and the FAILURE message) it is rather obvious when to send the RESTART message from the BSC and when to send the FAILURE message. The RESTART message always contains cell(s) in Cell Broadcast operational state and the FAILURE message always contains cell(s) in non Cell Broadcast operational state. But with the supplementary information in the cell list it might be difficult to set up clear rules when to send a RESTART message and when to send a FAILURE message (assuming the FAILURE message contains the similar supplementary information) when e.g. emergency message broadcast is possible within a cell but not CBS message broadcast. In this case, shall a FAILURE message or a RESTART message be sent from the BSC?
From this point of view this alternative is not really recommended.
4.4.2 One RESTART message per message type
With this proposal the RESTART message is sent once per broadcast message type (CBS message or emergency message), i.e. a new Information Element is introduced in the RESTART message indicating if the cell(s) included in the Cell List IE is referring to CBS message broadcasting or emergency message broadcasting.
In case a cell is taken into service (from previously being out of service) in the BSC and the broadcast operation for CBS messages and emergency messages are resumed, the RESTART message will be sent twice for this particular cell. Once for the CBS message operability and the second time for the emergency message operability.
An example of the modified RESTART message is seen in table 4.4.2.1. The Broadcast Message Type IE contains a 2 bit field where value “00” = CBS message broadcasting while value “01” = emergency message broadcasting.
A similar modification can also be done to the FAILURE message.
Table 4.4.2.1: RESTART message content

	INFORMATION ELEMENT 
	REFERENCE
	TYPE
	LENGTH

	Message Type
	8.2.2
	M
	1

	Cell List 
	8.2.6
	M
	4+m

to

4+mn

	Broadcast Message Type
	8.2.x
	M
	2

	Recovery Indication
	8.2.15
	O (note 1)
	2

	NOTE 1: 
If this IE is not included in the message, it shall be interpreted as all CBS message or emergency message related data is lost for indicated cell(s).


With this proposal we will still follow the present definition of the RESTART message (and the FAILURE message) since the message will only be sent if the indicated cell(s) in the Cell List IE is in Cell Broadcast operational state (CBS messages) or in “emergency message operational state”. Conditions when to send the RESTART message and when to send the FAILURE message is more obvious in this alternative, compared to alternative 1.

From this point of view, this alternative is preferable.

4.4.3 New indication message

As a third alternative, a completely new indication message is replacing the two messages, RESTART and FAILURE. This message combines the information sent in the two messages, complemented with information for CBS and/or emergency message broadcast operability in the BSC.
The message may be sent in all of the situations where the RESTART message and the FAILURE message is sent today, i.e. it will serve as an indication of Cell Broadcast operability as well as Cell Broadcast non-operability for cell(s) included in the Cell List IE. The message also includes Recovery information for CBS messages and emergency messages.
The new message, here called STATUS message, is seen in table 4.4.3.1. Each cell included in the Status Cell List IE indicates the operational state for CBS message broadcasting and emergency message broadcasting. The supplementary cell information could be a 2 bit value with following interpretation:

“00”
CBS and emergency message broadcast is possible
“01”
Only emergency message broadcast is possible
“10”
Only CBS message broadcast is possible
“11”
CBS and emergency message broadcast is not possible

Table 4.4.3.1: STATUS message content
	INFORMATION ELEMENT 
	REFERENCE
	TYPE
	LENGTH

	Message Type
	8.2.2
	M
	1

	Status Cell List 
	8.2.6
	M
	4+m

to

4+mn

	Recovery Indication
	8.2.15
	O (note 1)
	2

	NOTE 1: 
If this IE is not included in the message, it shall be interpreted as all CBS message or emergency message related data is lost for indicated cell(s).


Apart from sending the message when the broadcast operational state has changed in a cell in the BSC, the message can also be sent in a situation where the RESTART message and the FAILURE message are not really suitable today. The STATUS message can be sent as an indication to the CBC of the present broadcast status in the BSC after for example a temporary break in the communication between the BSC and the CBC or after an initial start/recovery in the BSC. In this case the cell broadcast operational state before and after the break has not necessarily changed in the BSC and the purpose of the message is therefore more to inform (rather than update) the CBC of the CBS and emergency message broadcast operational state in the BSC.
This is the most flexible solution of the three alternatives and this is also the alternative we would prefer at present. However, this is of course a solution that is not covered in TS 23.041 (or in TS 25.419) even if the functionality of the proposed message fully covers the requirement in the stage 2 TS.
4.5 FAILURE-INDICATION

The purpose of the FAILURE-INDICATION primitive (FAILURE message in TS 48.049) is to inform the CBC that a cell broadcast related problem is present in one or more cells in the BSC. The indicated cell(s) in the FAILURE message are not in Cell Broadcast operational state, i.e. broadcasting of CBS messages are not possible.

The FAILURE message goes “hand-in-hand” with the RESTART message, it means, if the RESTART message supports emergency messages also the FAILURE message should support emergency messages. A FAILURE message is normally sent to report a broadcast related problem in a cell while the RESTART message is sent when cell broadcast operation is back to normal again in that particular cell.

Same considerations must be taken for the FAILURE message as for the RESTART message regarding the broadcast operability of CBS and emergency messages. Therefore the same type of change is proposed for the FAILURE message as for the RESTART message.
In the draft TS 48.049 the FAILURE message is defined as not supporting emergency messages at all, however this need to be changed accordingly to the RESTART message.
4.6 REJECT

The REJECT primitive corresponds to the ERROR INDICATION message in TS 48.049. The message is sent from the BSC in response to any CBC request which can not be interpreted in the BSC. The ERROR INDICATION message contains the Cause IE and optionally the Message Identifier IE, New Serial Number IE, Old Serial Number IE and the Channel Indicator IE.
In TS 23.041 the REJECT primitive is defined in general terms without explicitly describing the primitive to be used for reporting of erroneous CBS messages. From this point of view there is no restriction in using the ERROR INDICATION message for reporting of possibly erroneous emergency messages (or rather reporting interpretation problems with a CBC request message containing or referring to an emergency message).
Also the description of the ERROR INDICATION message in the draft TS 48.049 is at this point very concise and for that reason the definition does not really exclude the use of ERROR INDICATION message for emergency messages.
It is proposed to not change the current definition of the ERROR INDICATION message in the draft TS 48.049.
5 Clarification of WRITE-REPLACE COMPLETE/FAILURE message

5.1 Old Serial Number IE
The WRITE-REPLACE message may be sent as a request to broadcast a new CBS message or emergency message without replacing an ongoing CBS message or emergency message broadcast, or as a request to replace an ongoing CBS message or emergency message broadcast with a new CBS message or emergency message.
The presence of the Old Serial Number IE in the WRITE-REPLACE message indicates that the message is a replace request message, i.e. the BSC is requested to replace an ongoing CBS message or emergency message broadcast with a new CBS message or emergency message.
After performing the replace request operation in the BSC, the WRITE-REPLACE COMPLETE message or WRITE-REPLACE FAILURE message is returned to the CBC. However, in opposite to the WRITE-REPLACE message the response messages do not contain the Old Serial Number IE but only the New Serial Number IE even though the response message contains IE’s referring to the Old Serial Number IE.
The fact that the Old Serial Number IE is not included in the WRITE-REPLACE COMPLETE and WRITE-REPLACE FAILURE message is inconsistent and it requires some comments in the current 48.049 specification to explain the exceptions, comments that easily can be interpreted in the wrong way resulting in incorrect implementation.
The current structure of the WRITE-REPLACE COMPLETE and WRITE-REPLACE FAILURE messages are inherited from UTRAN Service Area Broadcast Protocol, TS 25.419 (ref 4).
5.1.1 Problem description
The inconsistency exists in four different scenarios of the Write-Replace procedure.
· In the WRITE-REPLACE COMPLETE message the New Serial Number IE does not refer to the mandatory Number of Broadcasts Completed List IE if the WRITE-REPLACE COMPLETE message is returned to the CBC as a response to a replace request operation of a CBS message. The Number of Broadcasts Completed List IE contains in this case the number of broadcasts of the terminated CBS message referring to the Old Serial Number IE in the WRITE-REPLACE message.
· When the WRITE-REPLACE COMPLETE message is returned to the CBC as a response to a replace request operation of an emergency message. The terminated emergency message as indicated in the cell list in the Number of Broadcasts Completed List IE actually refers to the Old Serial Number IE in the WRITE-REPLACE message and not to the New Serial Number IE.
· In the WRITE-REPLACE FAILURE message the New Serial Number IE does not refer to the mandatory Failure List IE if the WRITE-REPLACE FAILURE message is returned to the CBC as a response to a replace request operation and the requested kill operation failed. The Failure List IE contains in this case a list of cells in which the CBS message or emergency message termination failed. All of them referred to the Old Serial Number IE and not to the New Serial Number IE.
· As a forth case the kill operation might be successful but the write operation is not in the replace request operation. The WRITE-REPLACE FAILURE message will then contain the Number of Broadcasts Completed List IE for those cells where the kill operation was successful. However, the New Serial Number IE does not refer to the message for which the number of broadcasts completed information is supplied.
5.1.2 Proposed solution

To get rid of the inconsistency in the WRITE-REPLACE COMPLETE and WRITE-REPLACE FAILURE messages as well as the text in the draft TS 48.049 describing the exceptions, it is proposed to add Old Serial Number IE as an optional IE in the two response messages.
Table 5.1.2.1 below describes the structure of the WRITE-REPLACE COMPLETE message after the supplement of Old Serial Number IE. The text below the table describes the new text belonging to the table as described in TS 48.049.
Table 5.1.2.1: WRITE-REPLACE COMPLETE message content with optional Old Serial Number IE present
	INFORMATION ELEMENT 
	REFERENCE
	TYPE
	LENGTH

	Message Type
	8.2.2
	M
	1

	Message Identifier
	8.2.16
	M
	3

	New Serial Number
	8.2.5
	M
	3

	Old Serial Number
	8.2.4
	O
	3

	Number of Broadcasts Completed List
	8.2.10
	M
	4+m+3

to

4+mn+n3

	Channel Indicator
	8.2.20
	O (note 1)
	2

	NOTE 1: 
This IE is only included in the message if it was received in the WRITE REPLACE message.


If the WRITE-REPLACE COMPLETE message is returned to the CBC as a response to a write request operation, each cell in the Number of Broadcasts Completed List IE shall be entered with the value "0" to indicate a successful write request operation. 

If the WRITE-REPLACE COMPLETE message is returned to the CBC as a response to a replace request operation, the Number of Broadcasts Completed List IE may contain for each cell the number of broadcasts of the replaced CBS message.
If the WRITE-REPLACE COMPLETE message is returned to the CBC as a response to a replace request operation of an emergency message, each cell in the Number of Broadcasts Completed List IE shall be entered with the value "0" to indicate a successful kill operation. 
5.2 Number of Broadcasts Completed List IE

As previously described in this document the WRITE-REPLACE message and the two response messages are not really prepared for a request of an emergency message.
Since the emergency message is sent continuously on the Paging sub channel, and not on the Cell Broadcast channel as the CBS message, the information returned to the CBC in the Number of Broadcasts Completed List IE, is not really appropriate in the case of an emergency message. The use of value “0” in the Number of Broadcasts Completed List IE is more of an “emergency solution” which easily can be misinterpreted. A more appropriate solution would simply be to returning a Cell List IE to the CBC which would provide the CBC with enough information.
This change could also bring an improvement to the response of a write request operation of a CBS message. If the Cell List IE is included in the WRITE-REPLACE COMPLETE and FAILURE messages for the reason of the emergency message (as described in the paragraph above), the Cell List IE can also be returned to the CBC in case of a successful write request operation of a CBS message. This would also mean that the Number of Broadcasts Completed List IE is not always returned to the CBC, i.e. it can be changed to Optional.
5.2.1 Proposed solution

Following replace request scenarios are affected by the proposal:

· When the WRITE-REPLACE COMPLETE message is returned to the CBC as a response to a replace request operation of an emergency message, each cell in the Number of Broadcasts Completed List IE are entered with the value “0”.
· When the WRITE-REPLACE FAILURE message is returned to the CBC as a response to a replace request operation of an emergency message and the kill operation is successful (but not the subsequent write operation), each cell in the Number of Broadcasts Completed List IE are entered with the value “0”.


In the same way following write request scenarios are affected by the proposal:

· When the WRITE-REPLACE COMPLETE message is returned to the CBC as a response to a write request operation (CBS or emergency message), each cell in the Number of Broadcasts Completed List IE are entered with the value “0”.
· When the WRITE-REPLACE FAILURE message is returned to the CBC as a response to a write request operation, each cell for which the requested write operation succeeded are entered with the value “0” in the Number of Broadcasts Completed List IE.
In all cases above it would be more appropriate to include the Cell List IE instead of the Number of Broadcasts Completed List IE in the response messages.
Table 5.2.1.1 below describes the structure of the WRITE-REPLACE COMPLETE message after the supplement of Cell List IE. The text below the table describes the new text belonging to the table as described in TS 48.049.

Table 5.2.1.1: WRITE-REPLACE COMPLETE message content with optional Cell List IE present

	INFORMATION ELEMENT 
	REFERENCE
	TYPE
	LENGTH

	Message Type
	8.2.2
	M
	1

	Message Identifier
	8.2.16
	M
	3

	New Serial Number
	8.2.5
	M
	3

	Number of Broadcasts Completed List
	8.2.10
	O 

(note 2)
	4+m+3

to

4+mn+n3

	Cell List
	8.2.6
	O
	4+m

to

4+mn

	Channel Indicator
	8.2.20
	O (note 1)
	2

	NOTE 1: 
This IE is only included in the message if it was received in the WRITE REPLACE message.

	NOTE 2: 
This IE is only included in the message if the message refers to a replace request operation of a CBS message. 



If the WRITE-REPLACE COMPLETE message is returned to the CBC as a response to a replace request operation, the Number of Broadcasts Completed List IE may contain for each cell the number of broadcasts of the replaced CBS message. In this case the New Serial Number IE does not refer to the message for which the number of broadcasts completed information is supplied.

If the WRITE-REPLACE COMPLETE message is returned to the CBC as a response to a replace request operation of an emergency message, the cell(s) included in the Cell List IE does not refer to the New Serial Number IE.
6 Supervision of BSC-CBC interface

Since the BSC-CBC interface is used for broadcasting requests of emergency messages (ETWS Primary and Secondary Notifications) the availability of the BSC-CBC interface and the services it provides is of utmost importance. When looking at the BSC-CBC interface and the roles of the two communicating nodes it is reasonable to see the BSC as being the server, providing a broadcast service, and the CBC node as being the client, using the broadcast service as provided by the server.
For a client-server interface it is normally the client that supervises the availability of the server. This approach seems also reasonable for the BSC-CBC interface.
The current versions of TS 23.041, TS 25.419 and draft TS 48.049 do not really specify how the availability of the BSC-CBC interface shall be supervised. When the CBC node initiates a CBSP procedure it is simply assumed that the TCP connection is established from the CBC node towards a specific TCP destination port number in the BSC, before the CBSP message is sent. After the CBSP procedure has been completed, the TCP connection may very well be released since there is no requirement on keeping the TCP connection alive towards the BSC.
However, if a failure occurs somewhere in-between the two nodes while the TCP connection is not established, the fault may not be detected until the CBC (or the BSC) is trying to establish the TCP connection later on.

The preferred behavior would be to detect the fault as soon as possible, for example initiate an alarm to the CBC/BSC operator, so that proper actions can be taken.
Ericsson would like to bring up a discussion regarding the current BSC-CBC interface and the possible need for a description of a supervision functionality of the BSC-CBC interface.
One approach, given the client-server definition above, could be to define a keep-alive mechanism, initiated from the CBC node with a certain periodicity. Such a keep-alive mechanism can be defined on TCP or on L3 according to one of the following examples:
· a TCP connection establishment request towards the registered CBSP TCP port, or
· by introducing a new CBSP keep-alive procedure, or
· by re-using one of the existing CBSP procedures.
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