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1.1
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
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3GPP TS 23.042: "Compression algorithm for text messaging services".

[15]
3GPP TS 23.048: "Security Mechanisms for the SIM application toolkit".

[16]
3GPP TS 25.331: "Radio Resource Control (RRC); Protocol specification".

[17]
3GPP TS 25.401: "UTRAN Overall Description".

[18]
3GPP TS 31.102: "Characteristics of the USIM Application".

[19]
3GPP TS 25.324: "Broadcast/Multicast Control BMC".
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3GPP TS 44.060: "General Packet Radio Service (GPRS); Mobile Station (MS) - Base Station System (BSS) interface; Radio Link Control / Medium Access Control (RLC/MAC) protocol".

[28]
3GPP TS 22.268: "Public Warning System (PWS) Requirements".

[29]
3GPP TS 25.419: "UTRAN Iu-BC Interface: Service Area Broadcast Protocol (SABP)".

[30]
3GPP TS 48.049: "Base Station Controller - Cell Broadcast Centre (BSC-CBC) Interface Specification; Cell Broadcast Service Protocol (CBSP)".

[31]
Void.

[32]
ETSI TS 102 900: "European Public Warning System (EU-ALERT) using the Cell Broadcast Service".

[33]
IETF RFC 4960: "Stream Control Transmission Protocol".

[34]
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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/PWS-IWFs. 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.

	*** Next Change ***


5A
CBCF Functionality

In 3GPP the CBCF is a network function in the 5G core network.

The CBCF may be connected to several AMFs. The CBCF may be connected to several CBEs. The CBCF shall be responsible for the management of CBS messages including:

-
allocation of serial numbers;

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

-
initiating broadcast by sending fixed length CBS messages to a 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 eNodeB/gNodeB to cease broadcast of the CBS message;

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

-
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.
The CBCF supports service based interface. The CBCF uses AMF communication services to forward warning messages to the NG-RAN and to subscribe to receive warning delivery related notifications.
	*** 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.

	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 gNB(s) or eNB(s) 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 gNB(s) or eNB(s) 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 NG-RANs 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 ***


9.1.6
NG-RAN Protocol Overview

[image: image1.emf]NG-AP

SCTP

IP

L2

L1

NG-AP

SCTP

IP

L2

L1

NG-RAN AMF

N2

Namf

CBCF

NG-AP-CB

Namf-Ncbcf

HTTP/2

TCP

IP

L2

L1

Relay

HTTP/2

TCP

IP

L2

L1

NG-AP-CB


Figure 9.1.6-1: CBCF - NG-RAN
Legend:

-
NG application protocol information for cell broadcast (NG-AP-CB): Subset of NG-AP information that the AMF relays between the AN and the CBCF. NG-AP-CB corresponds to a subset of NG-AP defined in 3GPP TS 38.413 [40].

-
NG application protocol (NGAP): Application layer protocol between the NG-RAN entity (eNodeB and/or gNodeB) and the AMF. The NGAP protocol is defined in 3GPP TS 38.413 [40].
-
SCTP for the control plane (SCTP): This protocol guarantees delivery of signalling messages between AMF and NG-RAN (N2). SCTP is defined in IETF RFC 4960 [33]. 
-
HTTP/2: Application layer protocol for Service based interface between AMF and CBCF. HTTP/2 is defined in IETF RFC 7540 [x].
NOTE:
NG-RAN protocol stack for the case where AMF and CBC inter-connects via PWS-IWF is described in annex B.3.
	*** Next Change ***


B.2
PWS-IWF Functionality

The PWS-IWF is a logical function which functionality is to translate from Ncbcf to SBc. The PWS-IWF may interface to one or multiple AMFs. The PWS-IWF may interface to one or multiple CBCs.

NOTE:
The present document describes logical functional entities, and how these are realized in actual deployments is an implementation and deployment issue. It can however be foreseen that the PWS-IWF functionality can be co-located with the AMF, with the CBC, or deployed as a stand-alone network function. At AMF/PWS-IWF co-location, the AMF/PWS-IWF entity provides a SBc interface towards the CBC. At CBC/PWS-IWF co-location, the CBC/PWS-IWF provides the Ncbcf interface towards the AMF. At stand-alone PWS-IWF, the PWS-IWF provides the Ncbcf interface towards the AMF and the SBc interface towards the CBC.
	*** Next Change ***


B.3
Protocol stack when AMF and CBC inter-connects via PWS-IWF
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Figure B.3-1: CBC - NG-RAN with PWS-IWF
Legend:

-
NG Application Protocol information for Cell Broadcast (NG-AP-CB): Subset of NG-AP information that the AMF transparently relays between the NG-RAN and the PWS-IWF. NG-AP-CB corresponds to a subset of NG-AP defined in TS 38.413 [40].

-
NG Application Protocol (NGAP): Application Layer Protocol between the NG-RAN entity (eNodeB and/or gNodeB) and the AMF. The NGAP protocol is defined in 3GPP TS 38.413 [40].

-
SBc Application Protocol (SBc-AP): Application Layer Protocol between PWS-IWF and CBC. This protocol supports transfer of warning messages.

-
SCTP for the control plane (SCTP): This protocol guarantees delivery of signalling messages between AMF and NG-RAN (N2), and between PWS-IWF and CBC (SBc). SCTP is defined in IETF RFC 4960 [33].
-
HTTP/2: Application layer protocol for Service based interface between AMF and CBCF. HTTP/2 is defined in IETF RFC 7540 [x].
	*** End Change ***
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