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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.

Some of the PWS warning message distribution mechanisms are access technology specific, but for GSM and UMTS there is also a common part using CBS procedures and related message structures, and for E-UTRAN and 5G-RAN CBS related message structures are used.
3
Network Architecture

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 5GS is depicted by figure 3.x-1.
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Figure 3.x-1: PWS architecture
The cell broadcast centre (CBC) is part of the core network and connected to the AMF via the 5G-SBc reference point. 
Editor’s note [WID 5GS_Ph1-CT, CR#xxxx]: The name of the NG-SBc interface is FFS and the reference to the specification defining it needs to be added.  

The 5G-RAN is defined in 3GPP TS 23.501 [xx]. It comprises NR nodes (gNodeB) and E-UTRAN nodes (eNodeB). The NGAP protocol between the AMF and the 5G-RAN is described in 3GPP TS 38.413 [yy].

The CBE and the interface between CBE and CBC are out of scope of 3GPP specifications.
Editor’s note [WID 5GS_Ph1-CT, CR#xxxx]: Service-based architecture is FFS.  

***** 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;

-
initiating broadcast by sending fixed length CBS messages to a BSC/RNC/eNodeB 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 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 [WID 5GS_Ph1-CT, CR#xxxx]: For CBC functionality in 5GS, the aspects related to gNodeB/5G-RAN are FFS, pending the relevant decisions in RAN groups. 
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 may interface to one CBC or multiple CBCs (i.e. the MME is allowed to have SCTP transport associations established with one or multiple CBCs). An MME may interface to several eNodeBs.
The AMF may interface to one CBC or multiple CBCs. An AMF may interface to several gNodeBs and/or eNodeBs.
The BSC/RNC/MME shall be responsible for:

	BSC
	RNC
	MME

	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.
	

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

	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.

	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.

	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.

	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.

	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.

	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.


To work efficiently on the interfaces, the BSC/RNC should forward CB related messages to the CBC using cell lists as far as applicable.
Editor’s note [WID 5GS_Ph1-CT, CR#xxxx]: The table above needs to be updated to include AMF requirements. 

***** Next change *****
9.1.x
5GS Protocol Overview
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Legend:

-
NG-SBc Application Protocol (NG-SBc-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 and the AMF.

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

Figure 9.1.x-1: CBC – 5G-RAN
Editor’s note [WID 5GS_Ph1-CT, CR#xxxx]: The name of the NG-SBc-AP protocol is FFS. 

***** Next change *****
9.2
Requirements on the CBC-RAN,CBC-MME and CBC-AMF interfaces

9.2.x
General

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. 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
	Response/Confirm
	9.2.17

	STOP-WARNING-REQUEST
	CBC
	Request/Indication
	9.2.18

	STOP-WARNING-CONFIRM
	MME
	Response/Confirm
	9.2.19

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

	STOP-WARNING-INDICATION
	MME
	Request/Indication
	9.2.21

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

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

	RESET-COMPLETE
	BSC/RNC
	Response/Confirm
	9.2.24

	RESET-FAILURE
	BSC/RNC
	Response/Confirm
	9.2.25


Editor’s note [WID 5GS_Ph1-CT, CR#xxxx]: The applicability of the primitives in the table to the AMF and the need for new primitives for the CBC-AMF interface are FFS. 

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].

NOTE:
In the following definitions, M indicates "mandatory parameter", O indicates "optional parameter" and C indicates "conditional parameter".

***** Next change *****
9.4.3
E-UTRAN

9.4.3.1
General Description

The warning message may be segmented within E-UTRAN for transmission over radio interface. 

Editor’s note [WID 5GS_Ph1-CT, CR#xxxx]: Whether the message format defined for E-UTRAN is applicable to 5G-RAN or not and, if applicable, whether any extensions are needed for 5G-RAN or not is FFS. 

***** Next change *****
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