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***** Next change *****
2
General description

The CBS service is analogous to the Teletex service offered on television, in that like Teletex, it permits a number of unacknowledged general CBS messages to be broadcast to all receivers within a particular region. CBS messages are broadcast to defined geographical areas known as cell broadcast areas. These areas may comprise of one or more cells, or may comprise the entire PLMN. Individual CBS messages will be assigned their own geographical coverage areas by mutual agreement between the information provider and the PLMN operator. CBS messages may originate from a number of Cell Broadcast Entities (CBEs), which are connected to the Cell Broadcast Centre. CBS messages are then sent from the CBC to the cells, in accordance with the CBS's coverage requirements.

A CBS page comprises of 82 octets, which, using the default character set, equates to 93 characters. Other Data Coding Schemes may also be used, as described in 3GPP TS 23.038 [3]. Up to 15 of these pages may be concatenated to form a CBS messagee. Each page of such CBS message will have the same message identifier (indicating the source of the message), and the same serial number. Using this information, the MS/UE is able to identify and ignore re‑broadcasts of already received messages.

CBS messages are broadcast cyclically by the cell at a frequency and for a duration agreed with the information provider. The frequency at which CBS messages are repeatedly transmitted will be dependent on the information that they contain; for example, it is likely that dynamic information such as road traffic information, will require more frequent transmission than weather information. The repetition period will also be affected by the desire for CBS messages to be received by high speed mobiles which rapidly traverse cells.Reception of CBS messages for an MS/UE is not a requirement if it is connected in the CS domain. It should be possible for an MS/UE to receive messages if it is connected in the PS domain and no data is currently transmitted.
	CS-Domain
	CS-Connected
	CS-Idle
	CS-Idle

	PS-Domain
	-
	PS-Idle
	PS-Connected

	Reception of CBS Message
	Not possible
	Possible
	Depends on RRC mode


NOTE:
In case the UE is in CS-Idle and PS-Connected Mode it depends on the Radio Resource Control State whether reception of CBS messages is possible. The relevant states are described in 3GPP TS 25.331 [16].

GSM only [CBS messages may be broadcast on two different cell broadcast channels, which are characterized by different QoS. A MS is always able to read the basic channel (see 3GPP TS 45.002 [8]). The reading of the extended channel may collide with other tasks of the MS. Therefore the probability of receiving a CBS message on the extended channel is smaller than on the basic channel. The reading of the extended channel for MSs is optional. The scheduling on the channels will be done independently].

To permit mobiles to selectively display only those CBS messages required by the MS/UE user, CBS messages are assigned a message class which categorises the type of information that they contain and the language (Data Coding Scheme) in which the CBS message has been compiled. Through the use of appropriate MMI, the user is then able to ignore message types that he does not wish to receive, e.g. advertising information or messages in an unfamiliar language.

A network may be able to remotely activate mobile terminals in order to enable them to receive CBS messages, according to regulatory requirements (see 3GPP TS 25.331 [16]).
PWS provides a service that allows the network to distribute warning messages on behalf of public authority. PWS enables the distribution of ETWS, CMAS, KPAS and EU-Alert warning messages in GSM, UMTS, E-UTRAN, and 5G-RAN.
Editor’s note:
It is FFS whether non-3GPP access network connected to the 5G core network can be a part of the PWS.
Some of the PWS warning message distribution mechanisms are access technology specific, but for GSM and UMTS there is a common part using CBS procedures and related message structures, and for E-UTRAN and 5G-RAN there is a common part using CBS procedures and related message structures.

***** Next change *****
3.0
General

The chosen network architectures differ for GSM, UMTS, EPS, and 5GS. In subclause 3.1 the GSM network architecture is descripted, in subclause 3.2 the UMTS network architecture, in subclause 3.3 the EPS network architecture, and in subclause 3.X the 5GS network architecture.

***** Next change *****
3.X
5GS Network Architecture

The basic network structure of PWS architecture in 5G-RAN is depicted by figure 3.X-1.


[image: image1.emf] 

UE  

        Uu  

5G - RAN  entity  

     N2  

  AMF  

CBC   CBE  

N Bc  


Figure 3.X-1: PWS architecture
The cell broadcast centre (CBC) is part of the core network and connected to the AMF via the NBc reference point. The interface between the CBC and the AMF is described in 3GPP TS 29.xxx [xx] and the interface between the AMF and the 5G-RAN entity is described in 3GPP TS 38.413 [xy].

The CBE and the interface between CBE and CBC are out of scope of 3GPP specifications.
***** Next change *****
5
CBC Functionality

In 3GPP the CBC is integrated as a node in the core network.

The CBC may be connected to several BSCs/RNCs/MMEs/AMFs. The CBC may be connected to several CBEs. The CBC shall be responsible for the management of CBS messages including:

-
allocation of serial numbers;

-
modifying or deleting CBS messages held by the BSC/RNC/eNodeB/gNodeB;

-
initiating broadcast by sending fixed length CBS messages to a BSC/RNC/eNodeB/gNodeB for each language provided by the cell, and where necessary padding the pages to a length of 82 octets (see 3GPP TS 23.038 [3]);

-
determining the set of cells to which a CBS message should be broadcast, and indicating within the Serial Number the geographical scope of each CBS message;

-
determining the time at which a CBS message should commence being broadcast;

-
determining the time at which a CBS message should cease being broadcast and subsequently instructing each BSC/RNC/eNodeB/gNodeB to cease broadcast of the CBS message;

-
determining the period at which broadcast of the CBS message should be repeated;

-
determining the cell broadcast channel in GSM, on which the CBS message should be broadcast.

-
when CBS transmits emergency messages, allocation of "emergency indication" to differentiate it from normal CBS messages, including the "Cell ID/Service Area ID list", "warning type", "warning message". If "warning type" is of 'test', only UEs which are specially designed for testing purposes may display warning message.
To work efficiently on the interfaces, the BSC/RNC - which is normally controlling more than one cell of a broadcast area - should be used as a concentrator as far as CBS message handling is concerned. Hence, the CBC should work on lists of cells when issuing CB related requests towards the BSC/RNC.

Editor’s note:
It is FFS whether gNB or eNB or both in 5G-RAN are involved. This should be decided by RAN WGs.
***** Next change *****
6
BSC/RNC/MME/AMF Functionality

The BSC/RNC shall interface to only one CBC. A BSC may interface to several BTSs as indicated by 3GPP TS 48.052 [10]. An RNC may interface to several Node Bs.

The MME/AMF may interface to one CBC or multiple CBCs (i.e. the MME/AMF is allowed to have SCTP transport associations established with one or multiple CBCs). An MME may interface to several eNodeBs. An AMF may interface to several eNodeBs and/or gNodeBs.
The BSC/RNC/MME/AMF shall be responsible for:

	
	
	

	

	

	
	
	

	
	

	

	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	BSC
	RNC
	MME
	AMF

	Interpretation of commands from the CBC.

	Storage of messages from the CBC.

	Scheduling of CBS messages on the CBCH.
	Scheduling of CBS messages on the CBS related radio resources.
	Not applicable.
	Not applicable.

	Providing an indication to the CBC when the desired repetition period cannot be achieved.
	Not applicable.
	Not applicable.

	Providing to the CBC acknowledgement of successful execution of commands received from the CBC.

	Reporting to the CBC failure when a command received from the CBC is not understood or cannot be executed.

	Not applicable.
	Not applicable.
	Report the Broadcast Completed Area List, the Broadcast Cancelled Area List, PWS Restart Indication and the PWS Failure Indication received from eNB(s) to all CBCs that the MME interfaces with.
	Report the Broadcast Completed Area List, the Broadcast Cancelled Area List, PWS Restart Indication and the PWS Failure Indication received from 5G-RAN entity(ies) to all CBCs that the AMF interfaces with.

	Routing of CBS messages to the appropriate BTSs.
	Routing of CBS messages to the appropriate Node Bs.
	Routing of warning messages to the appropriate eNodeBs in the indicated Tracking Area.
	Routing of warning messages to the appropriate 5G-RAN entities in the indicated Tracking Area.

	Transferring CBS information to each appropriate BTS via a sequence of 4 SMS BROADCAST REQUEST messages or 1 SMS BROADCAST COMMAND message (see 3GPP TS 48.058 [11]), indicating the channel which shall be used.
	The Node B has no functionality regarding CBS. This implies that CBS messages do not have to be transmitted explicitly to the Node Bs for further processing.
	Not applicable.
	Not applicable.

	Optionally generating Schedule Messages, indicating the intended schedule of transmissions (see 3GPP TS 44.012 [7]).
	Generating Schedule Messages, indicating the intended schedule of transmissions (see 3GPP TS 25.324 [19]). The conversion of GSM related CB DRX Information is a function of the RNC (3GPP TS 25.401 [17]).
	Not applicable.
	Not applicable.

	Optionally receiving CBCH Load Indication messages and reacting by broadcasting a burst of scheduled CBS messages or by suspending the broadcast for a period indicated by BTS (see 3GPP TS 48.058 [11]).
	Not applicable.
	Not applicable.
	Not applicable.

	Broadcasting the ETWS Primary Notification message upon receipt of the WRITE-REPLACE message including the Paging-ETWS-Indicator. The ETWS Primary Notification message is broadcasted according to the Warning Period parameter.
	Sending ETWS messages to mobile terminals upon receiving CBS transmission request from CBC including the Paging-ETWS-Indicator. Emergency indication can be included in the paging messages, based on the warning type information conveyed from CBC.
	Sending the Write-Replace Warning Request message to the appropriate eNodeBs upon receiving warning message transmission request from CBC.
	Sending the Write-Replace Warning Request message to the appropriate 5G-RAN entities upon receiving warning message transmission request from CBC.


To work efficiently on the interfaces, the BSC/RNC should forward CB related messages to the CBC using cell lists as far as applicable.

***** Next change *****
8.1
General MS/UE Functionality
Only GSM [The MS is responsible for recombination of the blocks received via the radio path to reconstitute the CBS message.]

The precise method of display of CBS messages is outside the scope of 3GPP specifications, however it is assumed that an MS/UE will:

	MS
	UE

	Discard sequences transferred via the radio path (see 3GPP TS 44.012 [7]) which do not consist of consecutive blocks.
	Discard corrupt CBS messages received on the radio interface.

	Have the ability to discard CBS information which is not in a suitable data coding scheme.

	Have the ability to discard a CBS message which has a message identifier indicating that it is of subject matter which is not of interest to the MS/UE.

	Have the ability to detect duplicate messages as specified in subclause 8.2;

	Have the ability to transfer a CBS message to an external device, when supported ;

	Optionally enter CBS DRX mode based upon received Schedule Messages (see 3GPP TS 44.012 [7]);
	Enter CBS DRX mode based upon received Schedule Messages (see 3GPP TS 25.324 [19]).

	Optionally skip reception of the remaining block(s) of a CBS message which do(es) not contain cell broadcast information (see 3GPP TS 44.012 [7]);
	Not applicable.

	Optionally read the extended channel.
	Not applicable for UMTS, E-UTRAN, and 5G-RAN.

	Enable the user to activate/deactivate CBS through MMI

	Enable the user to maintain a "search list" and receive CBS messages with a Message Identifier in the list while discarding CBS messages with a Message Identifier not in the list.

	Discard CBS messages in Message Identifier value range "A000hex-AFFFhex" unless received from HPLMN, EHPLMN or PLMN that is equivalent to HPLMN or EHPLMN.

	Allow the user to enter the Message Identifier via MMI only for the 1 000 lowest codes.

	Be capable of receiving CBS messages consisting of up to 15 pages.
	Be capable of receiving CBS messages consisting of up to 1230 octets in UTRAN, warning messages of up to 9600 octets in E-UTRAN, or warning messages of to xxxx octets in 5G-RAN.

	When emergency indication is included in the received paging and/or CBS/warning message, behave as specified in 3GPP TS 22.268 [28].
If the emergency indication includes the value for “test”, mobile terminals which are not used for testing purpose silently discard the paging message and do not receive the corresponding CBS/warning message.


***** Next change *****
8.2
Duplication Detection Function
The MS/UE uses a common duplication detection function for all messages received in GSM, UMTS, E-UTRAN, and 5G-RAN.
Upon reception of a new message, the MS/UE shall perform duplication detection on the messages. Those messages that are received from the same PLMN in the certain time period specified by the duplication detection time are subject to duplication detection. The MS/UE shall not perform duplication detection on messages whose duplication detection time has elapsed.The value of the duplication detection time to be used by the MS/UE shall be derived from the MCC of the current PLMN as follows:

-
If MCC = 440 or MCC = 441 (Japan), duplication detection time shall be 1 hour;
-
For all other MCCs, duplication detection time shall be 24 hours.
The MS/UE shall check:

1)
whether the Serial Number associated with the Message Identifier of the new message matches the Serial Number of any of those messages with the same Message Identifier that have been received and displayed to the subscriber and that are subject to the duplication detection.
Additionally, the MS/UE may check:

2)
other criteria for detecting duplicates. An example of such a criterion is whether the actual contents of the two messages is the same.
If criterion 1 is fulfilled and any implemented additional checks (as described in criterion 2) are also met, then the MS/UE shall consider the new message as duplicated and shall ignore it. If the Geographical Scope is not PLMN wide the validity of the Serial Number may be considered as described in sub clause 9.4.1.2.1.
For ETWS, duplicate message detection shall be performed independently for primary and secondary notifications.
***** Next change *****
9.1.3.X
Warning Message Procedures in 5G-RAN
9.1.3.X.1
General

The maximum size of the warning message for 5G-RAN is different from that for E-UTRAN/UTRAN/GERAN.

When N2-flex is used, the 5G-RAN entity (eNodeB or gNodeB) may receive duplicated warning messages. Duplicated messages can be detected by checking the message identifier and serial number fields and they shall not be transmitted on the radio interface.

9.1.3.X.2
Warning Message Delivery Procedure

Editor’s note:
Warning message delivery procedure in 5G-RAN will be captured.
9.1.3.X.3
Warning Message Cancel Procedure

Editor’s note:
Warning message cancel procedure in 5G-RAN will be captured.
***** Next change *****
9.1.X
5G-RAN Protocol Overview
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Legend:

-
NBc Application Protocol (NBc-AP): Application Layer Protocol between CBC and AMF. This protocol supports transfer of warning messages.

-
NG Application Protocol (NGAP): Application Layer Protocol between the 5G-RAN entity (eNodeB and/or gNodeB) and the AMF.

-
SCTP for the control plane (SCTP): This protocol guarantees delivery of signalling messages between AMF and 5G-RAN (N2) and between CBC and AMF (NBc). SCTP is defined in RFC 4960 [33].

Figure 9.1.X-1: CBC - 5G-RAN
***** Next change *****
9.2
Requirements on the CBC-RAN, CBC-MME, and CBC-AMF interfaces

The requirements are described by primitives. The term primitive is used to indicate "an abstract, implementation independent interaction between a service user and a service provider" (see ITU-T Recommendation X.210 [12]). For the CBC-BSC/RNC/MME/AMF interface, the service provider would be the protocol interconnecting CBC and BSC/RNC/MME/AMF. A Primitive may therefore be viewed as an abstract, implementation independent request/indication or response/confirm interaction between the service user (CBC or BSC/RNC/MME/AMF) and the service provider (protocol). A set of primitives for use between the CBC and BSC/RNC/MME/AMF is specified appropriate to the functionality assigned to the CBC and BSC/RNC in clause 5 and clause 6. In order to allow future extensions to the primitives, where possible a primitive shall not be rejected because a parameter is not recognized; the recipient shall ignore the parameter in question and process the remainder of the primitive's parameters as usual.

The following table gives an overview over the existing primitives:

	Name
	Originator
	Type
	Reference

	WRITE-REPLACE
	CBC
	Request/Indication
	9.2.2

	KILL
	CBC
	Request/Indication
	9.2.3

	REPORT
	BSC/RNC
	Response/Confirm
	9.2.4

	STATUS-LOAD-QUERY
	CBC
	Request/Indication
	9.2.5

	STATUS-LOAD-QUERY
	BSC/RNC
	Response/Confirm
	9.2.6

	STATUS-MESSAGE-QUERY
	CBC
	Request/Indication
	9.2.7

	STATUS-MESSAGE-QUERY
	BSC/RNC
	Response/Confirm
	9.2.8

	REJECT
	BSC/RNC
	Response/Confirm
	9.2.9

	RESTART-INDICATION
	BSC/RNC
	Request/Indication
	9.2.10

	RESET
	CBC
	Request/Indication
	9.2.11

	FAILURE-INDICATION
	BSC/RNC
	Request/Indication
	9.2.12

	SET-DRX
	CBC
	Request/Indication
	9.2.13

	SET-DRX-REPORT
	BSC
	Response/Confirm
	9.2.14

	WRITE-REPLACE-WARNING-REQUEST
	CBC
	Request/Indication
	9.2.16

	WRITE-REPLACE-WARNING-CONFIRM
	MME/AMF
	Response/Confirm
	9.2.17

	STOP-WARNING-REQUEST
	CBC
	Request/Indication
	9.2.18

	STOP-WARNING-CONFIRM
	MME/AMF
	Response/Confirm
	9.2.19

	WRITE-REPLACE-WARNING-INDICATION
	MME/AMF
	Request/Indication
	9.2.20

	STOP-WARNING-INDICATION
	MME/AMF
	Request/Indication
	9.2.21

	RESTART-INDICATION-E-UTRAN
	MME/AMF
	Request/Indication
	9.2.22

	FAILURE-INDICATION-E-UTRAN
	MME/AMF
	Request/Indication
	9.2.23

	RESET-COMPLETE
	BSC/RNC
	Response/Confirm
	9.2.24

	RESET-FAILURE
	BSC/RNC
	Response/Confirm
	9.2.25


In GSM the CBC is integrated into the Core Network. The protocol between the CBC and BSC is defined in 3GPP TS 48.049 [30].

In UMTS the CBC is integrated into the Core Network. The protocol between the CBC and RNC is defined in 3GPP TS 25.419 [29].

In E-UTRAN the CBC is integrated into the Core Network. The protocol between the CBC and MME is defined in 3GPP TS 29.168 [35].
In 5G-RAN the CBC is integrated into the Core Network. The protocol between the CBC and AMF is defined in 3GPP TS 29.XXX [xx]
NOTE:
In the following definitions, M indicates "mandatory parameter", O indicates "optional parameter" and C indicates "conditional parameter".

***** Next change *****
9.2.1
Identification of a CBS message

In GSM within a CBC-BSC interface, a CBS message is uniquely identified by the quartet (Message Identifier, Serial Number, Cell Identifier, Channel Indicator).

In UMTS within the CBC-RNC interface, in E-UTRAN within the CBC-MME interface, and in 5G_RAN within the CBC-AMF interface, a CBS message is uniquely identified by the triplet (Message Identifier, Serial Number, Cell Identifier).

This means that even when two CBS messages have the same semantic contents (for example the same weather forecast) but in different languages or coding schemes, they are considered as different and must therefore be identified by a different quartet.

The Serial Number (Old-Serial-Number or New-Serial-Number) is managed cyclically and therefore this does not prevent the re-use of the same quartet for a different CBS message when the serial number have been incremented a sufficient number of times. How to manage the ambiguity is described subsequently.

This unique identification of a CBS message across the CBC-BSC interface is used in all the primitives defined hereafter. This means that the quartet/triplet will be implicitly or explicitly present in every interface primitive which applies to a given CBS message.

This unique quartet/triplet will be referred in the rest of the document as the "message reference".

***** Next change *****
9.2.16
WRITE-REPLACE-WARNING-REQUEST Request/Indication

	PARAMETER
	REFERENCE
	PRESENCE

	Message Type
	9.3.28
	M

	Message Identifier
	9.3.1
	M

	Serial-Number
	9.3.3
	M

	List of TAIs
	9.3.29
	O

	Warning Area List
	9.3.30
	O

	Repetition-Period E-UTRAN
	9.3.36
	M 

	Extended Repetition-Period
	9.3.37
	O

	No-of-Broadcasts-Requested
	9.3.9
	M 

	Warning-Type
	9.3.24
	O 

	Warning-Security-Information
	9.3.25
	O 

	Data Coding Scheme
	9.3.18
	O (NOTE)

	Warning Message Content E-UTRAN
	9.3.35
	O

	OMC ID
	9.3.31
	O

	Concurrent Warning Message Indicator
	9.3.32
	O

	Send Write-Replace-Warning-Indication
	9.3.39
	O

	Global eNB ID
	9.3.46
	O

	NOTE:
The Data Coding Scheme IE is not required for ETWS primary notification but it is mandatory for ETWS secondary notification and CMAS warning messages when Warning Message Content E-UTRAN IE is present.


This primitive is sent by the CBC to the MME/AMF to request start or overwrite of a warning message broadcast and is responded to by the MME/AMF in a WRITE-REPLACE-WARNING-CONFIRM response.

NOTE:
For ETWS Primary Notification, the Repetition Period IE and the Number of Broadcasts Requested IE are ignored by eNB and/or gNB if included in WRITE-REPLACE-WARNING-REQUEST message (see 3GPP TS 36.413 [34] and 3GPP TS 38.413 [xy]).
***** Next change *****
9.2.17
WRITE-REPLACE-WARNING-CONFIRM Response/Confirm

	PARAMETER
	REFERENCE
	PRESENCE

	Message Type
	9.3.28
	M

	Message Identifier
	9.3.1
	M

	Serial-Number
	9.3.3
	M

	Cause E-UTRAN
	9.3.33
	M

	Criticality Diagnostics
	9.3.34
	O

	Unknown Tracking Area List
	9.3.38
	O


This primitive is sent by the MME/AMF to the CBC to acknowledge the CBC on the start or overwrite of a WRITE-REPLACE-WARNING-REQUEST for a warning message.
***** Next change *****
9.2.18
STOP-WARNING-REQUEST Request/Indication
	PARAMETER
	REFERENCE
	PRESENCE

	Message Type
	9.3.28
	M

	Message Identifier
	9.3.1
	M

	Serial-Number
	9.3.3
	M

	List of TAIs
	9.3.29
	O

	Warning Area List
	9.3.30
	O

	OMC ID
	9.3.31
	O

	Send Stop Warning Indication
	9.3.41
	O

	Stop-All Indicator
	9.3.43
	O


This primitive is sent by the CBC to the MME/AMF to request to stop a warning message broadcast and is responded to by the MME/AMF in a STOP-WARNING-CONFIRM response.

***** Next change *****
9.2.19
STOP-WARNING-CONFIRM Response/Confirm

	PARAMETER
	REFERENCE
	PRESENCE

	Message Type
	9.3.28
	M

	Message Identifier
	9.3.1
	M

	Serial-Number
	9.3.3
	M

	Cause E-UTRAN
	9.3.33
	M

	Criticality Diagnostics
	9.3.34
	O

	Unknown Tracking Area List
	9.3.38
	O


This primitive is sent by the MME/AMF to the CBC to acknowledge the CBC on receipt of the STOP-WARNING-REQUEST for a warning message.

***** Next change *****
9.2.20
WRITE-REPLACE-WARNING-INDICATION Request/Indication

	PARAMETER
	REFERENCE
	PRESENCE

	Message Type
	9.3.28
	M

	Message Identifier
	9.3.1
	M

	Serial-Number
	9.3.3
	M

	Broadcast Scheduled Area List
	9.3.40
	O


This Indication is sent by the MME/AMF to report to the CBC the Broadcast Scheduled Area List(s) the MME/AMF has received from the eNodeB(s) and/or gNodeB(s) as Broadcast Completed Area List. Multiple responses from eNodeBs and/or gNodeBs may be combined in a Broadcast Scheduled Area List.

If the MME/AMF interfaces with multiple CBCs (i.e. has active SCTP associations established with multiple CBCs), the MME/AMF shall forward the same WRITE-REPLACE-WARNING-INDICATION message to all CBCs.

The Broadcast Scheduled Area List IE is not included in the WRITE-REPLACE WARNING INDICATION when the broadcast is unsuccessful in all the cells within the eNodeBs and/or gNodeBs.

***** Next change *****
9.2.21
STOP-WARNING-INDICATION Request/Indication 
	PARAMETER
	REFERENCE
	PRESENCE

	Message Type
	9.3.28
	M

	Message Identifier
	9.3.1
	M

	Serial-Number
	9.3.3
	M

	Broadcast Cancelled Area List
	9.3.42
	O

	Broadcast Empty Area List
	9.3.44
	O


This message is sent by the MME/AMF to report to the CBC the Broadcast Cancelled Area List the MME/AMF has received from the eNodeB or gNodeB in a KILL RESPONSE. If the MME/AMF has received a KILL RESPONSE without a Broadcast Cancelled Area List IE, then the eNodeB ID or gNode B ID shall be included in the Broadcast Empty Area List instead. The MME/AMF may aggregate Broadcast Cancelled Area Lists it receives from eNodeBs and/or gNode Bs.

If the MME/AMF interfaces with multiple CBCs (i.e. has active SCTP associations established with multiple CBCs), the MME/AMF shall forward the same STOP-WARNING-INDICATION message to all CBCs.

The Broadcast Cancelled Area List IE is included in the STOP-WARNING-INDICATION when stopping the broadcast was successful in at least one of the cells within the eNodeBs and/or gNodeBs.

The Broadcast Empty Area List IE shall be included in the STOP-WARNING-INDICATION when the MME/AMF has received at least one KILL RESPONSE without Broadcast Cancelled Area List IE.

***** Next change *****
9.2.22
RESTART-INDICATION-E-UTRAN Request/Indication
	PARAMETER
	REFERENCE
	PRESENCE

	Message Type
	9.3.28
	M

	Restarted Cell List
	9.3.45
	M

	Global eNB ID
	9.3.46


	M

	List of TAIs
	9.3.29
	M

	Emergency Area ID List
	9.3.47
	O


The RESTART-INDICATION-E-UTRAN message is sent by the MME/AMF to the CBC upon receipt of a PWS Restart Indication from an eNodeB or an gNodeB, to indicate that the PWS service is restarted in one or more or all cells served by an eNodeB or gNodeB, i.e. the service has become operational and no warning message data is available for these cell(s). Upon receipt of that message, the CBC shall reload the cells if required. See subclause 15A.1 of 3GPP TS 23.007 [38].

If the MME/AMF interfaces with multiple CBCs (i.e. has active SCTP associations established with multiple CBCs), the MME/AMF shall forward the same RESTART-INDICATION-E-UTRAN message to all CBCs.

The List of TAIs and the Emergency Area ID List shall contain the Tracking Area IDs and Emergency Area IDs (if any) that are configured for the restarted cells listed in the Restarted Cell List.
The CBC shall consider a RESTART-INDICATION-E-UTRAN received shortly after a preceding one for the same eNodeB or gNodeB as a duplicate message and shall ignore it.
NOTE:
The CBC can receive the same PWS Restart Indication message via two MMEs of the MME pool or two AMFs of the AMF pool for redundancy reasons (see subclause 15A.1 of 3GPP TS 23.007 [38]).
***** Next change *****
9.2.23
FAILURE-INDICATION-E-UTRAN Request/Indication
	PARAMETER
	REFERENCE
	PRESENCE

	Message Type
	9.3.28
	M

	Failed Cell List
	9.3.49
	M

	Global eNB ID
	9.3.46


	M


The FAILURE-INDICATION-E-UTRAN message is sent by the MME/AMF to the CBC upon receipt of a PWS Failure Indication from an eNodeB or an gNodeB, to indicate that ongoing PWS operation in one or more or all cells served by that eNodeB or gNoeB has failed.

If the MME/AMF interfaces with multiple CBCs (i.e. has active SCTP associations established with multiple CBCs), the MME/AMF shall forward the same FAILURE-INDICATION-E-UTRAN message to all CBCs.

***** Next change *****
9.4.1.2.1
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


The most significant bit of the update number is octet 2 bit 3. The most significant bit of the Message Code is octet 1 bit 5 and the least significant bit of the Message Code is octet 2 bit 4. The most significant bit of the Geographical Scope is octet 1 bit 7.

· Message Code:

The Message Code differentiates between CBS messages from the same source and type (i.e. with the same Message Identifier). Message Codes are for allocation by PLMN operators.


The Message Code identifies different message themes. For example, let the value for the Message Identifier be "Automotive Association" (= source), "Traffic Reports" (= type). Then "Crash on A1 J5" could be one value for the message code, "Cow on A32 J4" could be another, and "Slow vehicle on M3 J3" yet another.


In the case of transmitting CBS messages for ETWS, i.e. the Message Identifier has a value for ETWS (see subclause 9.4.1.2.2), a part of Message Code can be used to command mobile terminals to activate emergency user alert and message popup in order to alert the users. Message Code format for this purpose is as follows:

	5
	4
	3
	2
	1
	0
	7
	6
	5
	4

	Emergency User Alert
	Popup
	


NOTE 1:
The exact behaviour of the UE is specified in 3GPP TS 22.268 [28]. Whether the UE setting is overridden is subject to regulatory requirements.
NOTE 2:
Emergency user alert includes alerting tone and other user alerting means such as vibration, according to the UE’s capability. The types of alert (e.g. the kind of tone, vibration, etc) are implementation　dependent and may be subject to regulatory requirements.

NOTE 3:
The popup indication shall take precedence over the setting of the DCS Message class (see 3GPP TS 23.038 [3]), and the Geographical Scope with regard to Display Mode 'immediate'.

The codings of the Emergency User Alert and Popup fields are shown below:

	Field
	Code
	Instruction to Terminal

	Emergency User Alert
	0
	No instruction as to emergency user alert.

	
	1
	Activate emergency user alert.

	Popup
	0
	No instruction as to popup.

	
	1
	Activate popup on the display.


· Geographical Scope:


The Geographical Scope (GS) indicates the geographical area over which the Message Code is unique, and the display mode. The CBS message is not necessarily broadcast by all cells within the geographical area. When two CBS messages are received with identical Serial Numbers/Message Identifiers in two different cells, the Geographical Scope may be used to determine if the CBS messages are indeed identical.


In particular, the Geographical Scope tells the mobile if the CBS message is:

-
only cell wide (which means that if a message is displayed it is desirable that the message is removed from the screen when the UE selects the next cell and if any CBS message is received in the next cell it is to be regarded as "new"), or 

-
PLMN wide (which means that the Message Code and/or Update Number must change in the next cell, of the PLMN, for the CBS message to be "new". The CBS message is only relevant to the PLMN in which it is broadcast, so any change of PLMN (including a change to another PLMN which is an ePLMN) means the CBS message is "new"), or

-
Location Area wide (in GSM) (which means that a CBS message with the same Message Code and Update Number may or may not be "new" in the next cell according to whether the next cell is in the same Location Area as the current cell), or

-
Service Area wide (in UMTS) (which means that a CBS message with the same Message Code and Update Number may or may not be "new" in the next cell according to whether the next cell is in the same Service Area as the current cell), or

NOTE 4:
According to 3GPP TS 23.003 [2] a Service Area consists of one cell only.

-
Tracking Area wide (in E-UTRAN/5G-RAN) (which means that a warning message with the same Message Code and Update Number may but need not be "new" in the next cell according to whether the next cell is in the same Tracking Area as the current cell).

The display mode indicates whether the CBS message is supposed to be on the display all the time ("immediate") or only when the user wants to see it ("normal"). In either case, the CBS message will be displayed only if its Message Identifier is contained within the "search list" of the mobile (see subclause 9.3.2). These display modes are indicative of intended use, without indicating a mandatory requirement or constraining the detailed implementation by mobile manufacturers. The user may be able to select activation of these different modes.

The coding of the Geographical Scope field is shown below:

	GS Code
	Display Mode
	Geographical Scope

	00
	Immediate
	Cell wide

	01
	Normal
	PLMN wide

	10
	Normal
	Location Area wide in GSM,
Service Area wide in UMTS, Tracking Area wide in E-UTRAN/5G-RAN

	11
	Normal
	Cell wide


Immediate = default direct display.
Normal = default display under user interaction.

Code 00 is intended for use by the network operators for base station IDs but this code can also be used for other applications. Use of GS=00 takes precedence over the setting of the DCS Message class (see 3GPP TS 23.038 [3])
· Update Number:


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.


In other words, the Update Number will differentiate between older and newer versions of the same CBS message, within the indicated geographical area. A new CBS message may have Update Number 0000; however this number will increment by 1 for each update.

***** Next change *****
9.4.X
5G-RAN

Editor’s note:
Message format on the 5G-RAN – UE interface will be captured.
***** Next change *****
Further changes (e.g. parameters in subclause 9.3) to be included via revisions
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