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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall indicates a mandatory requirement to do something
shall not indicates an interdiction (prohibition) to do something

The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in
Technical Reports.

The constructions "must” and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided
insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced,
non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a
referenced document.

should indicates a recommendation to do something
should not indicates a recommendation not to do something
may indicates permission to do something

need not indicates permission not to do something

The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions
"might not" or "shall not" are used instead, depending upon the meaning intended.

can indicates that something is possible
cannot indicates that something isimpossible
The constructions "can" and "cannot” are not substitutes for "may" and "need not".

will indicates that something is certain or expected to happen as aresult of action taken by an agency
the behaviour of which is outside the scope of the present document

will not indicates that something is certain or expected not to happen as aresult of action taken by an
agency the behaviour of which is outside the scope of the present document

might indicates a likelihood that something will happen as aresult of action taken by some agency the
behaviour of which is outside the scope of the present document
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might not indicates a likelihood that something will not happen as a result of action taken by some agency
the behaviour of which is outside the scope of the present document
In addition:
is (or any other verb in the indicative mood) indicates a statement of fact
isnot (or any other negative verb in the indicative mood) indicates a statement of fact

The constructions"is" and "is not" do not indicate requirements.

ETSI
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1 Scope

The present document specifies the procedures and the SBc Application Part (SBc-AP) messages used on the SBc-AP
interface between the Mobility Management Entity (MME) and the Cell Broadcast Centre (CBC), and between the
Public Warning System — Inter Working Function (PWS-IWF) and the CBC.

The present document supports the following functions:
- Warning Message Transmission function in the EPS,
- Warning Message Transmission function in the 5GS via the PWS-IWF (see 3GPP TS 23.041 [14]).

NOTE: The SBc-APinterfaceisalogical interface between the MME and the CBC and also between the PWS-
IWF and the CBC, when connected to 5GC. The PWS-IWF may not be always explicitly mentioned in
the remainder of the present document.

2 References

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

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

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[2] IETF RFC 8200 ( July 2017): "Internet Protocol, Version 6 (IPv6) Specification”.

[3] IETF RFC 791 (September 1981): "Internet Protocol”.

[4] IETF RFC 4960 (September 2007): " Stream Control Transmission Protocol”.

[5] Void

[6] Void

[7] 3GPP TS 36.413: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1
Application Protocol (SIAP)"

[8] ITU-T Recommendation X.680 (07/2002): "Information Technology - Abstract Syntax Notation
One (ASN.1): Specification of basic notation".

[9] ITU-T Recommendation X.681 (07/2002): "Information Technology - Abstract Syntax Notation
One (ASN.1): Information object specification".

[10] ITU-T Recommendation X.691 (07/2002): "Information Technology - ASN.1 encoding rules -
Specification of Packed Encoding Rules (PER)".

[171] 3GPP TS 29.002: "Mobile Application Part (MAP) specification".

[12] Void

[13] 3GPP TS 22.268: "Public Warning System (PWS) requirements”.

[14] 3GPP TS 23.041: "Technical realization of Cell Broadcast Service (CBS)".

[15] Void
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[16] 3GPP TS 23.007: "Restoration procedures”.
[17] 3GPP TS 38.413: "NG-RAN; NG Application Protocol (NGAP)".
[18] 3GPP TS 23.527: "5G System; Restoration procedures”.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following
apply. A term defined in the present document takes precedence over the definition of the same term, if any, in
3GPP TR 21.905 [1].

Elementary Procedure: SBc-AP consists of Elementary Procedures (EPs). An Elementary Procedure is a unit of
interaction between MME and CBC. These Elementary Procedures are defined separately and are intended to be used to
build up complete sequencesin a flexible manner. If the independence between some EPs isrestricted, it is described
under the relevant EP description. Unless otherwise stated by the restrictions, the EPs may be invoked independently of
each other as stand alone procedures, which can be active in parallel. Examples on using several SBc-APs together with
each other and EPs from other interfaces can be found in reference [FFS].

An EP consists of an initiating message and possibly a response message. Two kinds of EPs are used:
- Class 1: Elementary Procedures with response (success and/or failure).
- Class 2: Elementary Procedures without response.

For Class 1 EPs, the types of responses can be as follows:
Successful:

- A signalling message explicitly indicates that the elementary procedure successfully completed with the
receipt of the response.

Unsuccessful:

- A signaling message explicitly indicates that the EP failed.

- Ontime supervision expiry (i.e. absence of expected response).
Successful and Unsuccessful:

- One signalling message reports both successful and unsuccessful outcome for the different included requests.
The response message used is the one defined for successful outcome.

Class 2 EPs are considered always successful.

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
3GPP TR 21.905[1].

5GC 5G Core

CMAS Commercial Mobile Alert System

CBC Cell Broadcast Center

CBS Cell Broadcast Service

EPC Evolved Packet Core

EPS Evolved Packet System

ETWS Earthquake and Tsunami Warning System
MME Mobility Management Entity
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PWS Public Warning System
PWS-IWF PWS — Inter Working Function
SCTP Stream Control Transmission Protocol

4 SBc description

4.1 Transport

4.1.1 General

This clause specifies the standards for signalling transport to be used across SBc-AP interface. SBc-AP interfaceisa
logical interface between the MME and the CBC. All the SBc-AP messages described in the present document require
an SCTP association between the MME and the CBC.

4.1.2 Network layer

The MME and the CBC shall support IPv6 (see IETF RFC 8200 [2]) and/or IPv4 (see IETF RFC 791 [3]).

The IP layer of SBc-AP only supports point-to-point transmission for delivering SBc-AP messages.

4.1.3  Transport layer
SCTP (see IETF RFC 4960 [4]) shall be supported as the transport layer of SBc-AP messages.

Semi-permanent SCTP associations shall be established between MME and CBC, i.e. the SCTP associations shall
remain up under normal circumstances.

Loca multi-homing should be supported. Remote multi-homing shall be supported.

Multiple local SCTP endpoints may be supported. Multiple remote SCTP endpoints shall be supported. When multiple
local or remote SCTP endpoints are configured, several simultaneous SCTP associations shall be supported between
MME and CBC.

Checksum calculation for SCTP shall be supported as specified in RFC 4960 [4].
The CBC shall establish the SCTP association.
The registered port number for SBc-AP is 29168.

The registered payload protocol identifier for SBc-APis 24.

4.1.4 Services expected from signalling transport

The signalling connection shall provide in-sequence delivery of SBc-AP messages. SBc-AP shall be notified if the
signalling connection breaks.

4.2. SBc-AP functions

421 Function of SBc-AP

SBc-AP has the following function:

- Warning Message Transmission function:
This functionality provides the means to start, overwrite and stop the broadcasting of warning messagein
support of the Public Warning System (PWS) messages as defined in 3GPP TS 22.268 [13] which include
Commercial Mobile Warning System (CMAS) and Earthquake and Tsunami (ETWS) messages.
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4.3 SBc-AP procedure

43.1 General

This clause describes the parameters and detailed behaviors of different procedures.

4.3.2 List of SBc-AP elementary procedure

ETSI TS 129 168 V17.1.0 (2022-05)

Table 4.3.2-1 liststhe SBc-AP Elementary Procedures defined as class 1 procedures.

Table 4.3.2-1: SBc-AP class 1 elementary procedures

Elementary Initiating Message Successful Outcome Unsuccessful Outcome
Procedure Response message Response message
Write-Replace WRITE-REPLACE WRITE-REPLACE
Warning WARNING REQUEST WARNING RESPONSE
procedure
Stop Warning STOP WARNING STOP WARNING
Procedure REQUEST RESPONSE

Table4.3.2-2 liststhe SBc-AP Elementary Procedures defined as class 2 procedures.

4.3.3

4331

Table 4.3.2-2: SBc-AP class 2 elementary procedures

Elementary Initiating Message
Procedure
Error Indication ERROR INDICATION
procedure
Write Replace WRITE REPLACE
Warning WARNING
Indication INDICATION
procedure
Stop Warning STOP WARNING
Indication INDICATION
procedure
PWS Restart PWS RESTART
Indication INDICATION
PWS Failure PWS FAILURE
Indication INDICATION

Write Replace Warning Procedure

The purpose of Write-Replace Warning procedure is to start, overwrite the broadcasting of warning message, as defined

in 3GPP TS 23.041 [14].
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4.3.3.2 Successful Operation

MME CBC

WRITE-REPLACE WARNING REQUEST

A

WRITE-REPLACE WARNING RESPONSE

Figure 4.3.3.2-1: Write-Replace Warning procedure. Successful operation.

The CBC initiates the procedure by sending a WRITE-REPLACE WARNING REQUEST message to the MME.

Upon reception of WRITE-REPLACE WARNING REQUEST message, the MME shall forward the message towards
the eNBs which belong to the tracking areaindicated in List of TAISIE, if thislist is present.

If aGlobal eNB ID IE is present in the WRITE-REPLACE WARNING REQUEST message, the MME shall forward
the message only towards the eNB identified by the Global eNB ID if this|E is supported by the MME. If the Global
eNB ID IE isnot supported by the MME, the MME shall forward the WRITE-REPLACE WARNING REQUEST
message using the List of TAISIE, if thislist is present, otherwise the MME shall send the message towards al
connected (H)eNBs. An MME and a CBC which support the PWS Restoration procedures as specified in

3GPP TS 23.007 [16] clause 15A.1 shall support the Global eNB ID IE.

If neither the List of TAISIE, nor the Global eNB ID IE (if thisis supported) are present in WRITE-REPLACE
WARNING REQUEST message, the MME shall forward the message towards all connected eNBs.

The MME shall return a WRITE-REPLACE WARNING RESPONSE to the CBC immediately after the reception of
the WRITE-REPLACE WARNING REQUEST message without waiting responses from eNBs.

The MME shall set the cause | E to "M essage accepted' in the WRITE-REPLACE WARNING RESPONSE message.

4.3.3.3 Unsuccessful Operation

MME CBC

WRITE-REPLACE WARNING REQUEST

A

WRITE-REPLACE WARNING RESPONSE

| [ ]
Figure 4.3.3.3-1: Write-Replace Warning procedure. Unsuccessful operation.
The CBC initiates the procedure by sending a WRITE-REPLACE WARNING REQUEST message to the MME.

If MME cannot process the received WRITE-REPLACE WARNING REQUEST message, the MME shall return a
WRITE-REPLACE WARNING RESPONSE message towards the CBC and the MME shall not forward the message
towards the eNBs belonged to the tracking area asindicated in List of TAISIE.

The MME shall indicate areason of failurein the cause IE.

NOTE: An Unsuccessful Operation is reported as a Successful Outcome in the Response message. See clause 3.1.
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4.3.3A Stop Warning Procedure

4.3.3A.1 General

The purpose of Stop Warning Procedure isto stop the broadcasting of warning message.

4.3.3A.2 Successful Operation

MME CBC

STOP WARNING REQUEST

A

STOP WARNING RESPONSE

] ]
Figure 4.3.3A.2-1: Stop Warning Procedure, Successful Operation.
The CBC initiates the Stop Warning Procedure by sending a STOP WARNING REQUEST message to the MME.

Upon reception of STOP WARNING REQUEST message, the MME shall forward the message towards the eNBs
belonged to the tracking area asindicated in List of TAISIE.

If none of List of TAISIE ispresent in STOP WARNING REQUEST message, the MME shall forward the message
towards all connected eNBs.

The MME shall return a STOP WARNING RESPONSE to the CBC immediately after the reception of the STOP
WARNING REQUEST message without waiting responses from eNBs.

The MME shall set the cause | E to "M essage accepted' in the STOP WARNING RESPONSE message.

4.3.3A.3 Unsuccessful Operation

MME CBC

STOP WARNING REQUEST

A

STOP WARNING RESPONSE

] ]
Figure 4.3.3A.3-1: Stop Warning procedure, Unsuccessful operation.
The CBC initiates the Stop Warning Procedure by sending a STOP WARNING REQUEST message to the MME.

If MME cannot process the received STOP WARNING REQUEST message, the MME shall return a STOP
WARNING RESPONSE message towards the CBC and the MME shall not forward the message towards the eNBs
belonged to the tracking area asindicated in List of TAISIE.

The MME shall indicate areason of failurein the cause |E.

NOTE: An Unsuccessful Operation is reported as a Successful Outcome in the Response message. See clause 3.1.
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4.3.3B Error Indication

4.3.3B.1 General

The Error Indication procedure isinitiated by a node to report detected errors in one incoming message, provided they
cannot be reported by an appropriate failure message.

4.3.3B.2 Successful Operation

MME CB

(@]

ERROR INDICATION

|,

Figure 4.3.3B.2-1: Error Indication procedure, CBC originated. Successful operation.

MME CB

(@]

ERROR INDICATION

H

Figure 4.3.3B.2-2: Error Indication procedure, MME originated. Successful operation.

When the conditions defined in clause 4.5 are fulfilled, the Error Indication procedure isinitiated by an ERROR
INDICATION message sent from the receiving node.

The ERROR INDICATION message shall contain at |east either the Cause | E or the Criticality Diagnostics as indicated
in clause 4.5.

4.3.3B.3 Abnormal Conditions
Not applicable.

4.3.3C Write Replace Warning Indication

4.3.3C.1 General

If supported by the MME, the Write-Replace-Warning-Indication message(s) shall be sent by the MME to report to the
CBC with the Broadcast Scheduled Area List IE if the Send Write-Replace-Warning-Indication parameter was present
in the corresponding Write-Replace-Warning-Request. The Broadcast Scheduled Area List |1E shall contain the
Broadcast Completed Area List the MME has received from the eNodeB(s) (see 3GPP TS 36.413 [7]). If the MME has
received a response from an eNodeB without a Broadcast Completed Area List, then the eNodeB 1D shall be included
in the Broadcast Empty Area List instead.
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4.3.3C.2 Successful Operation

CBC

WRITE REPLACE
WARNING
INDICATION

Figure 4.3.3C.2-1: Write Replace Warning Indication procedure, MME originated. Successful
operation.

The MME initiates the Write Replace Warning Indication procedure by sending aWRITE REPLACE WARNING
INDICATION message(s) to the CBC after it has previoudy received a Broadcast Completed Area List from
eNodeB(s) inaWRITE-REPLACE WARNING MESSAGE (see 3GPP TS 36.413[7]). The MME may aggregate
Broadcast Completed Area Listsit receives from the eNodeBs.

4.3.3C.3 Abnormal Conditions
Not applicable.

4.3.3D Stop Warning Indication

4.3.3D.1 General

If supported by the MME, the Stop Warning Indication message(s) shall be sent by the MME to report to the CBC with
the Broadcast Cancelled Area List |E if the Send Stop Warning I ndication parameter was present in the corresponding
Stop Warning Request. The Broadcast Cancelled AreaList | E shall contain the Broadcast Cancelled Area List the

MME has received from the eNodeB(s) (see 3GPP TS 36.413 [7]). If the MME has received a response from an
eNodeB without a Broadcast Cancelled Area List, then the eNodeB 1D shall be included in the Broadcast Empty Area
List instead.

4.3.3D.2 Successful Operation

CBC

STOP WARNING
INDICATION

v

Figure 4.3.3D.2-1: Stop Warning Indication procedure, MME originated. Successful operation.
The MME initiates the Stop Warning Indication procedure by sending a STOP WARNING INDICATION message to

the CBC after it has previously received a Broadcast Cancelled Area List from an eNodeB. The MME may aggregate
Broadcast Cancelled Area Listsit receives from the eNodeBs.

4.3.3D.3 Abnormal Conditions
Not applicable.
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4.3.3E PWS Restart Indication

4 3.3E.1 General

The PWS Restart Indication is sent by the MME to the CBC upon receipt of a PWS Restart Indication from an (H)eNB,
to indicate that the PWS serviceisrestarted in one or more or all cells served by an (H)eNB, i.e. the service has become
operational and no warning message datais available for these cell(s). The CBC shall reload the cellsif required.

4.3.3E.2 Successful Operation

MME CBC

PWS RESTART INDICATION

Figure 4.3.3E.2-1: PWS Restart Indication, Successful Operation.

The MME initiates the PWS Restart Indication procedure by sending a PWS RESTART INDICATION message to the
CBC upon receiving a PWS Restart I ndication message from an (H)eNB (see 3GPP TS 36.413[7]).

The MME shall copy the following parameters from the PWS Restart Indication received from the (H)eNB into the
corresponding parametersin the PWS-RESTART-INDICATION towards the CBC:

- Globa eNB ID of the (H)eNB;
- E-CGI List for Restart into the Restarted-Cell-List;
- TAI List for Restart into List of TAlsfor Restart;

- Emergency AreaID List for Restart (if received from the (H)eNB, i.e. if the restarted cell(s) are configured with
Emergency ArealD(s)) into List of EAlsfor Restart.

Upon receipt of a PWS Restart Indication message, the CBC shall consider that the PWS service is restarted in the
reported cell(s), i.e. the service is operational and no warning messages are being broadcast in these cell(s). The CBC
shall then reload the warning message data to the (H)eNB for these cells, if any.

The CBC shall consider a PWS Restart I ndication message received shortly after a preceding one for the same cell
identity as aduplicate restart indication for that cell which it shall ignore.

NOTE: The CBC can receive the same PWS Restart Indication message viatwo MMEs of the MME pool for
redundancy reasons (see clause 15A.1 of 3GPP TS 23.007 [16]), or viatwo AMFs of the AMF Region for
redundancy reasons (see clause 7.3 of 3GPP TS 23.527 [18]).

The CBC shall reload the warning message data (with the same Message Identifier and Serial Number) to the (H)eNB
by initiating Write Replace Warning procedure(s) as specified in clause 4.3.3.2 with the following additions:

- the CBC should set the Warning Area List |E in the Write-Replace Warning Request message to the identities of
the cell(s) received in the Restarted-Cell-List which are relevant to the warning message data being rel oaded;

- the CBC shall copy the Global eNB ID into the Write-Replace Warning Request message; and
- the CBC may update the Number of Broadcast Requested, if necessary.

4.3.3E.3 Abnormal Conditions
Not applicable.
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4.3.3F PWS Failure Indication

433F1 General

The PWS Failure Indication is sent by the MME to the CBC upon receipt of a PWS Failure Indication from an (H)eNB,
to indicate that ongoing PWS operation in one or more or all cells served by an (H)eNB hasfailed.

4.3.3F.2 Successful Operation

MME CBC

PWS FAILURE INDICATION

Figure 4.3.3F.2-1: PWS Failure Indication, Successful Operation.

The MME initiates the PWS Failure Indication procedure by sending a PWS FAILURE INDICATION message to the
CBC upon receiving a PWS Failure Indication message from an (H)eNB (see 3GPP TS 36.413 [7]).

The MME shall copy the following parameters from the PWS Failure Indication received from the (H)eNB into the
corresponding parameters in the PWS-FAILURE-INDICATION towards the CBC:

- Globa eNB ID of the (H)eNB;
- E-CGI Ligt Failed for PWS into the Failed-Cell-List;
- PWSFaled E-CGI List into Failed-Cell-List.

4.3.3F.3 Abnormal Conditions

Not applicable.

4.3.4 Message functional definition and content
43.4.1 Message contents

43.4.1.1 Presence

All information elements in the message descriptions below are marked mandatory, optional or conditional according to
table 4.3.4.1.1-1.

Table 4.3.4.1.1-1: Meaning of abbreviations used in SBc-AP messages

Abbreviation Meaning
M IEs marked as Mandatory (M) shall always be included in the
message.
o IEs marked as Optional (O) may or may not be included in the
message.
C IEs marked as Conditional (C) shall be included in a message only if
the condition is satisfied. Otherwise the IE shall not be included.
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43412 Criticality

Each Information Element or Group of Information Elements may have criticality information applied to it.
Following cases are possible;

Table 4.3.4.1.2-1: Meaning of content within "Criticality” column

Abbreviation Meaning

- No criticality information is applied explicitly.

YES Criticality information is applied. This is usable only for non-
repeatable |IEs
GLOBAL The IE and all its repetitions together have one common criticality
information. This is usable only for repeatable IEs.
EACH Each repetition of the IE has its own criticality information. It is not

allowed to assign different criticality values to the repetitions. This is
usable only for repeatable IEs.

4.3.4.1.3 Range

The Range column indicates the allowed number of copies of repetitive IES/IE groups.

434.1.4 Assigned Criticality

This column provides the actual criticality information as defined in clause 4.5.3.2, if applicable.
4.3.4.2 Warning Message Transmission Messages

43421 WRITE-REPLACE WARNING REQUEST
This message is sent by the CBC to request start or overwrite of a warning message broadcast.
If the message is sent to the MME, then:
- theList of TAISIE, the Warning Area List |E and the Global eNB ID |E may be used; and

- theList of 5GS TAISIE, the Warning Area List 5GS IE, the Global RAN Node ID |IE and the RAT Selector 5GS
IE shall not be used.

If the message is sent to the PWS-IWF, then:
- theList of 5GS TAIsIE, the Warning Area List 5GS | E, the Global RAN Node ID |E may be used;

- thelList of TAISIE, the Warning Area List |E and the Global eNB ID IE shall not be used; and-the message shall
addressaWarning Areain E-UTRA or in NR, but not both simultaneously; the RAT Selector 5GS | E shall be
used if the message isfor the NR RAT.

Direction: CBC — MME, PWS-IWF
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Table 4.3.4.2.1-1: WRITE-REPLACE WARNING REQUEST message contents

IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 43431 YES reject
Message Identifier M [7] YES reject
Serial Number M [7] YES reject
List of TAls ©) YES reject
>TAI List Item 1lto
<maxnoofTAI>
>>TAI M [7]
Warning Area List o] [7] YES ignore
Repetition Period M [7] YES reject
Extended Repetition @) [7] YES reject
Period
Number of Broadcast M [7] YES reject
Requested
Warning Type o] [7] YES ignore
Warning Security (0] [7 YES ignore
Information
Data Coding Scheme 0 [7] YES ignore
Warning Message @) [7] YES ignore
Contents
OMC ID (@) 4.3.4.3.4 YES ignore
Concurrent Warning 0] [71 YES reject
Message Indicator
Send Write-Replace- o 4.3.4.35 YES ignore
Warning-Indication
Global eNB ID o] [7] YES ignore
List of 5GS TAls (@) YES ignore
>5GS TAI List Item 1lto
<maxnoof5GSTAI
S>
>>5GS TAI M [17]
Warning Area List 5GS o] [17] YES ignore
Global RAN Node ID (@) [17] YES Ignore
RAT Selector 5GS C 4.3.4.3.10 YES ignore
Warning Area Coordinates | O [7] YES Ignore
Test Flag 5GS o] 4.3.4.3.X YES reject
Table 4.3.4.2.1-2: RANGE explanation
Range bound Explanation
maxnoofTAl Maximum no. of TAI subject for warning message broadcast in
E-UTRAN. Value is 65535.
Maxnoof5GSTAls Maximum no. of TAI subject for warning message broadcast in 5GS.
Value is 65535.
4.3.4.2.2 WRITE-REPLACE WARNING RESPONSE

This message is sent by the MME or PWS-IWF to acknowledge the CBC on the start or overwrite request of awarning

message.

If the message is received from an MME then the Unknown Tracking Area |E may be present. If the messageis

received from a PWS-IWF then the Unknown 5GS Tracking Area List may be present.

Direction: MME, PWS-IWF — CBC
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Table 4.3.4.2.2-1: WRITE-REPLACE WARNING RESPONSE message contents

IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 43431 YES reject
Message Identifier M [7] YES reject
Serial Number M [7] YES reject
Cause M 4.3.4.3.2 YES reject
Criticality Diagnostics @) 4.3.4.33 YES ignore
Unknown Tracking Area o 4.3.4.3.6 YES ignore
List
Unknown 5GS Tracking (0] 4.3.4.3.11 YES ignore

Area List

4.3.4.2.3

STOP WARNING REQUEST

This message is sent by the CBC to stop a warning message broadcast.

If the message is sent to an MME, then:

- thelList of TAIsIE and the Warning Area List IE may be used; and

- theList of 5GS TAISIE, the Warning Area List 5GS IE and the RAT Selector 5GS | E shall not be used.

If the message is sent to the PWS-IWF, then:

- thelList of 5GS TAIsIE, the Warning Area List 5GS |E may be used;

- thelList of TAISIE and the Warning Area List |E shall not be used; and

- the message shall address aWarning Areain E-UTRA or in NR, but not both simultaneously; the RAT Selector

5GS |E shall be used if the messageis for the NR RAT.

Direction: CBC —» MME, PWS-IWF

Table 4.3.4.2.3-1: STOP WARNING REQUEST message contents

IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality

Message Type M 4.3.4.3.1 YES reject
Message ldentifier M [7] YES reject
Serial Number M [7] YES reject
List of TAls @) YES reject
>TAI List Item 1lto

<maxnoofTAI>

>>TAl M [7]

Warning Area List @) [7] YES Ignore
OMC ID ¢] 43434 YES ignore
Send Stop Warning o 4.3.4.3.7 YES ignore
Indication
Stop-All Indicator o] 4.3.4.3.8 YES reject
List of 5GS TAls (@) YES ignore
>5GS TAI List Item 1lto

<maxnoof5GS

TAls>

>>5GS TAl M [17]

Warning Area List 5GS o] [17] YES ignore
RAT Selector 5GS C 4.3.4.3.10 YES ignore
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Table 4.3.4.2.3-2: RANGE explanation

Range bound Explanation
maxnoofTAl Maximum no. of TAI subject for warning message broadcast in
E-UTRAN. Value is 65535.
Maxnoof5GSTAIls Maximum no. of TAl subject for warning message broadcast in 5GS.
Value is 65535.

4.3.4.2.4 STOP WARNING RESPONSE
This message is sent by the MME or PWS-IWF to acknowledge the CBC on the stop request of a warning message.

If the message is received from an MME then the Unknown Tracking Area |E may be present, but if the messageis
received from a PWS-IWF then the Unknown 5GS Tracking Area List may be present.Direction: MME, PWS-IWF —
CBC

Table 4.3.4.2.2-1: STOP WARNING RESPONSE message contents

IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 4.3.4.3.1 YES reject
Message ldentifier M [7] YES reject
Serial Number M [7] YES reject
Cause M 4.3.4.3.2 YES reject
Criticality Diagnostics 6] 4.3.4.33 YES ignore
Unknown Tracking Area (0] 4.3.4.3.6 YES ignore
List
Unknown 5GS Tracking (0] 4.3.4.3.11 YES ignore
Area List
4.3.4.2.5 WRITE REPLACE WARNING INDICATION

This message is sent by the MME to report to the CBC the Broadcast Scheduled Area List(s) the MME has received
from the eNodeB(s) as Broadcast Completed AreaList in a WRITE-REPLACE WARNING RESPONSE [7]. Multiple
responses from eNodeBs may be combined in a Broadcast Scheduled AreaList.

The Broadcast Scheduled Area List IE isonly included in the WRITE-REPLACE WARNING INDICATION when the
broadcast is successful in at least one cell within the eNodeBs.

If the message is received from an MME then the Broadcast Scheduled Area List |[E may be present, but if the message
isreceived from a PWS-IWF then the Broadcast Scheduled Area List 5GS |E may be present.

If the message is received from an MME then the Broadcast Empty Area List IE may be present, but if the messageis
received from a PWS-IWF then the Broadcast Empty Area List 5GS |E may be present.

Direction: MME, PWS-IWF — CBC

Table 4.3.4.2.5-1: WRITE REPLACE WARNING INDICATION message contents

IE/Group Name Presence Range IE type and Semantics Criticality Assigned

reference description Criticality
Message Type M 43431 YES ignore
Message ldentifier M [7] YES reject
Serial Number M [7] YES reject
Broadcast Scheduled Area List o] [7] YES reject
Broadcast Scheduled Area List 5GS o] 4.3.4.3.12 YES ignore
Broadcast Empty Area List 6] 4.3.4.3.9 YES ignore
Broadcast Empty Area List 5GS @) 4.3.4.3.14 YES ignore
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4.3.4.2.6 STOP WARNING INDICATION

This message is sent by the MME to report to the CBC the Broadcast Cancelled Area List the MME has received from
theeNodeB in aKILL RESPONSE [7]. If the MME hasreceived a KILL RESPONSE without a Broadcast Cancelled
AreaList IE, then the eNodeB ID shall be included in the Broadcast Empty Area List instead. Multiple responses from
eNodeBs may be aggregated into a combined Broadcast Cancelled Area List.

NOTE: The CBC isable to derive the list of cell IDs that are served by the eNodeB, because the eNodeB ID is
contained in the cell ID.The Broadcast Cancelled AreaList IE isonly included in the STOP WARNING INDICATION
when the broadcast is successfully stopped in at least one cell within the eNodeBs.

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

If the message is received from an MME then the Broadcast Cancelled Area List |IE may be present, but if the message
isreceived from a PWS-IWF then the Broadscast Cancelled Area List 5GS |E may be present.

If the message is received from an MME then the Broadcast Empty Area List IE may be present, but if the messageis
received from a PWS-IWF then the Broadcast Empty Area List 5GS |E may be present.

Direction: MME, PWS-IWF — CBC

Table 4.3.4.2.6-1: STOP WARNING INDICATION message contents

IE/Group Name Presence Range | IE type and Semantics Criticality Assigned

reference description Criticality
Message Type M 43431 YES ignore
Message ldentifier M [7] YES reject
Serial Number M [7] YES reject
Broadcast Cancelled Area List (0] [7] YES reject
Broadcast Empty Area List (@) 4.3.4.3.9 YES ignore
Broadcast Cancelled Area List 5GS | O 4.3.4.3.13 YES ignore
Broadcast Empty Area List 5GS o 4.3.4.3.14 YES ignore

4.3.4.2.7 PWS RESTART INDICATION

This Indication is sent by the MME, or the PWS-IWF to report to the CBC the List of cells that have become available
for PWS and have no warning message data.

If theindication is received from a PWS-IWF and the restarted cells are NR cells then:

- the Restarted-Cell-List IE, the Global eNB ID IE and List of TAlsfor Restart |1E shall be populated with a
dummy value (all zeros); and

- the Restarted-Cell-List-NR IE, Global gNB ID |E and List of 5GS TAlsfor Restart | E shall be populated.
If the indication is received from a PWS-IWF and the restarted cells are E-UTRA cellsthen:

- the Restarted-Cell-List-NR |E and the Global gNB ID IE shall not be present;

- thelList of TAlsfor Restart |E shall be populated with a dummy value (all zeros); and

- thelList of 5GS TAI for Restart | E shall be populated.

Direction: MME, PWS-IWF — CBC
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Table 4.3.4.2.7-1: PWS RESTART INDICATION message contents

IE/Group Name Presence Range IE type Semantics Criticality | Assigned
and description Criticality
reference
Message Type M 43431 YES ignore
Restarted-Cell-List M [7] YES reject
>Restarted Cell List 1lto
Item <maxnoofRestartedCells
>
>>E-CGl M [7]
Global eNB ID M [7] YES reject
List of TAls for Restart | M YES reject
>TAI for Restart List 1lto
Iltem <maxnoofTRestartTAls>
>>TAI M [7]
List of EAIs for Restart | O YES reject
>EAI for Restart List 1lto
Iltem <maxnoofRestartEAIs>
>>Emergency Area M [7]
ID
Restarted-Cell-List-NR | O YES ignore
>Restarted Cell List lto<
NR Item maxnoofCellsforRestartN
R >
>>NR CGl @] [17]
Global gNB ID ©) [17] YES ignore
List of 5GS TAI for @) YES ignore
Restart
>5GS TAI for Restart 1lto
List Item <maxnoofTRestart5GST
Als>
>>5GS TAl o] [17]

Table 4.3.4.2.7-2: RANGE explanation

Range bound

Explanation

maxnoofRestartedCells

Maximum no. of restarted E-UTRA cells. Value is 256.

maxnoofRestartTAls

Maximum no. of Tracking Area IDs configured in the restarted cells.
Value is 2048.

maxnoofRestartEAls

Maximum no. of Emergency Area ID configured in the restarted
cells. Value is 256.

maxnoofCellsforRestartNR

Maximum no. of NR cells subject for reloading warning message
broadcast. Value is 16384.

maxnoofTRestartsGSTAIs Maximum no. of 5GS TAls subject for reloading warning message
broadcast. Value is 2048.
4.3.4.2.8 PWS FAILURE INDICATION

This Indication is sent by the MME or PWS-IWF to report to the CBC the List of cellsthat are no longer available for

PWS.

If the indication is received from a PWS-IWF and the failed cells are NR cells then the Failed-Cell-List IE and the
Global eNB ID |E shall be populated with a dummy value (all zeros).

Direction: MME, PWS-IWF — CBC
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Table 4.3.4.2.8-1: PWS FAILURE INDICATION message contents
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IE/Group Name Presence Range IE type Semantics Criticality | Assigned
and description Criticality
reference
Message Type M 43431 YES ignore
Failed-Cell-List M [7] YES reject
>Failed Cell List 1lto
Item <maxnoofFailedCells>
>>E-CGl M [7]
Global eNB ID M [7] YES reject
Failed Cell List NR (0] YES ignore
>Failed Cell List NR 1lto
Item <maxnoofCellsingNB>
>>NR CGI 0 [17]
Global gNB ID ©) [17] YES ignore
Table 4.3.4.2.8-2: RANGE explanation
Range bound Explanation

maxnoofFailedCells

Maximum number of failed cells. Value is 256.

maxnoofCellsingNB

Maximum no. of cells that can be served by a gNB. Value is 16384.

4.3.4.2A

4.3.4.2A.1

Management Messages

ERROR INDICATION

This message is sent by both the MME and the CBC and is used to indicate that some error has been detected in the

node.

Direction : MME, PWS-IWF — CBC and CBC - MME, PWS-IWF

Table 4.3.4.2A.1-1: ERROR INDICATION message contents

Presence Range IE type and Semantics Criticality Assigned

IE/Group Name reference description Criticality
Message Type M 43431 YES ignore
Cause o 4.3.4.32 YES ignore
Criticality Diagnostics 0] 4.3.4.3.3 YES ignore

4.3.4.3

43431

The Message Type |E uniquely identifies the message being sent. It is mandatory for all messages

Information element definition

Message Type
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Table 4.3.4.3.1-1: Message Type information element

IE/Group Name Presence | Range | IE type and reference Semantics description
Message Type Assumed max no of messages
is 256.
>Procedure Code M (Write-Replace

Warning, Stop Warning,
Write-Replace Warning
Indication, Stop
Warning Indication,
PWS Restart Indication,
)

>Type of Message M HOICE

(Initiating Message,
Successful Outcome,
Unsuccessful Outcome,
PWS Failure Indication,

)

4.3.4.3.2 Cause

The purpose of the Cause IE isto indicate the reason for a particular event for the SBc-AP protocol.

Table 4.3.4.3.2-1: Cause information element

IE/Group Name Presence | Range IE Type and Reference Semantics
Description

Cause M INTEGER (Message accepted,
Parameter not recognised, Parameter
value invalid, Valid message not
identified, Tracking area not valid,
Unrecognised message, Missing
mandatory element, MME capacity
exceeded, MME memory exceeded,
Warning broadcast not supported,
Warning broadcast not operational,
Message reference already used,
Unspecified error, Transfer syntax
error, Semantic error, Message not
compatible with receiver state,
Abstract syntax error reject, Abstract
syntax error ignore and notify,
Abstract syntax error falsely
constructed message, ...)

4.3.4.3.3 Criticality Diagnostics

The Criticality Diagnostics | E is sent by the MME when parts of a received message have not been comprehended or
were missing, or if the message contained logical errors. When applicable, it contains information about which IEs were
not comprehended or were missing.
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Table 4.3.4.3.3-1: Criticality Diagnostics information element

IE/Group Name Presence Range IE type and Semantics description
reference

Procedure Code (0] INTEGER Procedure Code is to be used if

(0..255) Criticality Diagnostics is part of
Error Indication procedure, and
not within the response
message of the same procedure
that caused the error

Triggering Message @) ENUMERATED( | The Triggering Message is used
initiating only if the Criticality Diagnostics
message, is part of Error Indication
successful procedure.
outcome,
unsuccessful
outcome,
outcome)

Procedure Criticality o ENUMERATED( | This Procedure Criticality is
reject, ignore, used for reporting the Criticality
notify) of the Triggering message

(Procedure).

Information Element 0 to <maxnoof

Criticality Diagnostics errors>

>|E Criticality M ENUMERATED( | The IE Criticality is used for
reject, ignore, reporting the criticality of the
notify) triggering IE. The value 'ignore'

shall not be used.

>|E ID M INTEGER The IE ID of the not understood
(0..65535) or missing IE

>Type of Error M ENUMERATED(
not understood,
missing, ...)

Table 4.3.4.3.3-2: RANGE explanation

Range bound

Explanation

maxnooferrors

Maximum no. of IE errors allowed to be reported with a single
message. The value for maxnooferrors is 256.

4.3.4.3.4

OMC ID

The OMC ID IE indicates the identity of an Operation and Maintenance Centre to which Trace records shall be sent.

Table 4.3.4.3.4-1: OMC ID information element

IE/Group Name Presence | Range IE Type and Reference Semantics
Description
OMC ID o OCTET STRING (SIZE (1..20))
Octets are coded according to
3GPP TS 29.002 [11].
4.3.4.3.5 Send Write-Replace-Warning-Indication

The Send Write-Replace-Warning-Indication IE indicates to the MME that the MME shall send the WRITE-REPLACE

WARNING INDICATION to the CBC for the warning message.
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Table 4.3.4.3.5-1: Send Write-Replace-Warning-Indication information element

IE/Group Name Presence | Range IE Type and Reference Semantics Description
Send Write-Replace- o ENUMERATED(true)
Warning-Indication

4.3.4.3.6 Unknown Tracking Area List

The Unknown Tracking AreaList | E identifies the Tracking Areas that are unknown to the MME and where the
Request cannot be delivered.

This |E shall only beincluded if the Cause | E indicates M essage accepted, which means the MME will proceed with the
request for Tracking Areas that are known to the MME. The Cause |E indicating Tracking area not valid is used when
all Tracking Areasin the Request areinvalid.

Table 4.3.4.3.5-1: Failure List information element

IE/Group Name Presence | Range IE Type and Reference Semantics
Description
Unknown Tracking Area List | O The Unknown Tracking Area List is of
type List of TAls.

4.3.4.3.7 Send Stop Warning Indication

The Send Stop Warning Indication | E indicates to the MME that the MME shall send the STOP WARNING
INDICATION to the CBC for the warning message.

Table 4.3.4.3.7-1: Send Stop-Warning-Indication information element

IE/Group Name Presence | Range IE Type and Reference Semantics Description
Send Stop Warning o ENUMERATED(true)
Indication
4.3.4.3.8 Stop-All Indicator

The Stop-All Indicator IE indicates that the Message Identifier |E and the Serial Number |1E do not refer to a specific
message that needs to be stopped, but that all messages in the area are referred to and to force the cells in the areainto
their Warning Message Delivery initial state.

Table 4.3.4.3.8-1: Stop-All Indicator information element

IE/Group Name Presence | Range IE Type and Reference Semantics Description
Stop-All Indicator (0] ENUMERATED(true)
4.3.4.3.9 Broadcast Empty Area List

The Broadcast Empty Area List |E contains the eNodeB IDs of the eNodeBs which have responded with a WRITE-
REPLACE-WARNING RESPONSE message which did not contain a Broadcast Completed AreaList or have
responded with a KILL RESPONSE message which did not contain a Broadcast Cancelled AreaList IE[7].

Table 4.3.4.3.9-1: Broadcast Empty Area List information element

IE/Group Name Presence | Range IE Type and Reference Semantics Description
Broadcast Empty Area List o The Broadcast Empty Area
List is a list of Global eNB
IDs [7]
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RAT Selector 5GS
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The RAT Selector 5GS | E shall be present in a WRITE-REPLACE WARNING REQUEST and a STOP WARNING
REQUEST message sent to a PWS-IWF, to indicate to the AMF that the request shall be distributed to gNodeBs (i.e.
NR RAT). If the IE is not present, the AMF shall distribute the request to ng-eNodeBs (i.e. E-UTRA RAT).

Table 4.3.4.3.10-1: RAT Selector 5GS contents

IE/Group Name Presence Range IE type and reference Semantics Criticality | Assigned
description Criticality
RAT Selector 5GS O Enumerated(true) YES ignore
434311 Unknown 5GS Tracking Area List

The Unknown 5GS Tracking Area List |E identifies the Tracking Areas that are unknown to the AMF and where the

Request cannot be delivered.

This |E shall only beincluded if the Cause | E indicates M essage accepted, which means the AMF will proceed with the
request for Tracking Areas that are known to the AMF. The Cause |E indicating Tracking areanot valid is used when

all Tracking Areasin the Request areinvalid.

Table 4.3.4.3.11-1: Failure List information element

IE/Group Name Presence Range IE Type and Semantics
Reference Description
Unknown 5GS Tracking Area List
>Unknown 5GS TAI List Item 1lto
<maxnoof5GSTAIs>
>>5GS TAI M [17]
Table 4.3.4.3.11-2: RANGE explanation
Range bound Explanation
Maxnoof5GSTAIls Maximum no. of TAI subject for warning message broadcast in 5GS.
Value is 65535.
4.3.4.3.12 Broadcast Scheduled Area List 5GS

This|E is used to identify a Broadcast Scheduled AreaList in 5GS.

Table 4.3.4.3.12-1: Broadcast Scheduled Area List 5GS contents

IE/Group Name Presence | Range | IEtype and Semantics Criticality | Assigned
reference description Criticality
Broadcast Completed Area List 5GS M [17] YES reject
The Broadcast Scheduled Area List 5GS shall contain the Broadcast Completed Area List |E as specified in
clause 9.3.1.43in 3GPP TS 38.413 [17].
4.3.4.3.13 Broadcast Cancelled Area List 5GS
This|E is used to identify a Broadcast Cancelled AreaList in 5GS.
Table 4.3.4.3.13-1: Broadcast Cancelled Area List 5GS contents
IE/Group Name Presence | Range | IEtype and Semantics Criticality | Assigned
reference description Criticality
Broadcast Cancelled Area List 5GS M [17] YES reject
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The Broadcast Cancelled Area List 5GS shall contain the Broadcast Cancelled AreaList |E as specified in
clause 9.3.1.44in 3GPP TS 38.413 [17].

4.3.4.3.14 Broadcast Empty Area List 5GS

The Broadcast Empty Area List 5GS | E contains the RAN Node | Ds of the RAN nodes which have responded with a
WRITE-REPLACE-WARNING RESPONSE message which did not contain a Broadcast Completed Area List or have
responded with a PWS CANCEL RESPONSE message which did not contain a Broadcast Cancelled Area List IE.

Table 4.3.4.3.14-1: Broadcast Empty Area List 5GS information element

IE/Group Name Presence Range IE Type and Semantics
Reference Description
Broadcast Empty Area List 5GS
>Broadcast Empty Area List 5GS 1lto
List Item <maxnoofRANNode
s>
>>RAN Node ID M [17]

Table 4.3.4.3.14-2: RANGE explanation

Range bound Explanation
MaxnoofRANNodes Maximum no. of RAN Nodes. Value is 65535.
4.3.4.3.15 Test Flag 5GS

The Test Flag 5GS |E may be included to indicate to the NG-RAN node that the request is to be processed and
responded to normally, but shall not result in broadcast over the air and shall not allocate any resources (i.e. the request
cannot be cancelled).

This |E may only be included in the WRITE-REPLACE WARNING-REQUEST if the CBC sends the request to a
PWS-IWF.

Table 4.3.4.3.x-1: Test Flag 5GS information element

IE/Group Name Presence Range IE Type and Semantics
Reference Description
Test Flag 5GS 0 ENUMERATED(true)
4.4 Message and information element abstract syntax

441  General
SBC-AP ASN.1 definition conforms with [8] and [9].

The ASN.1 definition specifies the structure and content of SBC-AP messages. SBC-AP messages can contain any |Es
specified in the object set definitions for that message without the order or number of occurrence being restricted by
ASN.1. However, for this version of the standard, a sending entity shall construct a SBC-AP message according to the
PDU definitions module and with the following additional rules (Note that in the following |E means an | E in the object
set with an explicit id. If one | E needed to appear more than once in one object set, then the different occurrences have
different |E ids):

- |Esshal be ordered (in an | E container) in the order they appear in object set definitions.

- Object set definitions specify how many times IEs may appear. An |E shall appear exactly once if the presence
field in an object has value "mandatory”. An |E may appear at most once if the presence field in an object has
value "optional" or "conditional”. If in atabular format there is multiplicity specified for an IE (i.e. an |E list)
then in the corresponding ASN.1 definition the list definition is separated into two parts. The first part defines an
IE container list where the list elements reside. The second part defines list elements. The IE container list
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appears as an |E of its own. For this version of the standard an | E container list may contain only one kind of list
elements.

If a SBC-AP message that is not constructed as defined above is received, this shall be considered as Abstract Syntax
Error, and the message shall be handled as defined for Abstract Syntax error in clause 4.5.3.6.

4.4.2 Usage of protocol extension mechanism for non-standard use
The protocol extension mechanism for non-standard use may be used:

- for special operator- (and/or vendor) specific features considered not to be part of the basic functionality, i.e. the
functionality required for a complete and high-quality specification in order to guarantee multivendor
interoperability.

- by vendors for research purposes, e.g. to implement and evaluate new algorithms/features before such features
are proposed for standardisation.

The extension mechanism shall not be used for basic functionality. Such functionality shall be standardised.

4.4.3 Elementary procedure definitions

. Kkhkkkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkkkkkkkkkkk*x*%x

-- Elementary Procedure definitions

- Kkkkkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkhkkhkhkhkhkhkkhkhkhkhkhkhkhkhkkhkhkkhkkhkhkhkkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkkkkkkkkkk*x*%x

SBC- AP- PDU- Descri ptions {
itu-t (0) identified-organization (4) etsi (0) nobileDomain (0)
eps- Access (21) nodul es (3) sbc-AP (3) versionl (1) sbc-AP-PDU Descriptions (0)}

DEFI NI TI ONS AUTQVATI C TAGS :: =

BEG N

B R X

-- |E paraneter types from other nodul es.

R R R R X

| MPORTS
Criticality,
Pr ocedur eCode
FROM SBC- AP- CormonDat aTypes

Wit e- Repl ace- War ni ng- Request ,
Wit e- Repl ace- Var ni ng- Response,
St op- War ni ng- Request
St op- War ni ng- Response,
Error-1ndication,
W it e- Repl ace- War ni ng- | ndi cat i on,
St op- War ni ng- | ndi cati on,
PWS- Rest art - | ndi cat i on,
PWS- Fai | ure-1 ndi cation

FROM SBC- AP- PDU- Cont ent s

id-Wite-Repl ace- Warni ng,
i d- St op- Wr ni ng,
id-Error-1ndication,
i d-Wite-Repl ace- War ni ng- | ndi cati on,
i d- St op- War ni ng- | ndi cati on,
i d- PA\6- Rest art - I ndi cati on,
i d- PW5- Fai | ure- 1 ndi cation
FROM SBC- AP- Const ant s;

. Kkkkkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkkhkkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkkhkhkkhkkhkkhkkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkkkkkkkkkkk*x*%x

-- Interface El ementary Procedure C ass

e Khkkkhkkkhkkhkkhkkhkhkkhkkhkkhkkhkkhkkhkhkhkhkkhkhkkhkhkhkkhkhkhkhkhkhkkhkhkkhkhkkhkkhkhkkhkhkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkkkhkkkkkkkkk*x*x

SBC- AP- ELEMENTARY- PROCEDURE : : = CLASS {
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& nitiati ngMessage ,

&Successful Qut come  OPTI ONAL,

&Unsuccessf ul Qut come OPTI ONAL,

&procedur eCode Procedur eCode UNI QUE,
&criticality Criticality DEFAULT i gnore

}
W TH SYNTAX {
I NI TI ATI NG MESSAGE &l niti ati ngMessage
[ SUCCESSFUL QUTCOME &Successf ul Qut cone]
[ UNSUCCESSFUL QUTCOME  &Unsuccessf ul Qut cone]
PROCEDURE CODE &pr ocedur eCode
[CRITI CALI TY &criticality]

khkkhkkhkkhkkhkkhkhkhkhkhhhhhhhhhhkhhhhhhhhhhhhhhhkhhhkhhkhhkhhkhkhkhkhkhkhkhkhkhkhkkhkkkkk*x*%

-- Interface PDU Definition

kkhkkhkkhkkhkkhkkhkkhkkhkhkhkhhhhhhhhhhhhhhhhhhkhhkhhhhkhhhkhhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkk**x*%

SBC- AP- PDU :: = CHO CE {
initiati ngMessage I'nitiatingMessage,
successf ul Qut cone Successf ul Qut cone,
unsuccessf ul Qut cone Unsuccessf ul Qut cone,

}

InitiatingMessage ::= SEQUENCE {
procedureCode  SBC- AP- ELEMENTARY- PROCEDURE. &pr ocedur eCode  ({ SBC- AP- ELEMENTARY- PROCEDURES} ) ,
criticality SBC AP- ELEMENTARY- PROCEDURE. &criticality ({ SBC- AP- ELEMENTARY-

PROCEDURES} { @r ocedur eCode}) ,
val ue SBC- AP- ELEMENTARY- PROCEDURE. &l ni ti ati ngMessage ({SBC- AP- ELEMENTARY-

PROCEDURES} { @r ocedur eCode})

}

Successful Qutcone ::= SEQUENCE {
procedureCode  SBC- AP- ELEMENTARY- PROCEDURE. &pr ocedur eCode  ({ SBC- AP- ELEMENTARY- PROCEDURES} ) ,
criticality SBC AP- ELEMENTARY- PROCEDURE. &criticality ({ SBC- AP- ELEMENTARY-

PROCEDURES} { @r ocedur eCode}) ,
val ue SBC- AP- ELEMENTARY- PROCEDURE. &Successf ul Qut cone ({ SBC- AP- ELEMENTARY-

PROCEDURES} { @r ocedur eCode})

}

Unsuccessful Qut cone ::= SEQUENCE {
procedur eCode SBC- AP- ELEMENTARY- PROCEDURE. &pr ocedur eCode  ({ SBC- AP- ELEMENTARY- PROCEDURES} ) ,
criticality SBC AP- ELEMENTARY- PROCEDURE. &criticality ({ SBC- AP- ELEMENTARY-

PROCEDURES} { @r ocedur eCode}) ,
val ue SBC- AP- EL EMENTARY- PROCEDURE. &Unsuccessf ul Qut cone ({ SBC- AP- ELEMENTARY-

PROCEDURES} { @r ocedur eCode})

}

khkkhkkhkkhkkhkhkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhkhkhkhkhkhkhkhkhkhkhkkkkkx*x*

-- Interface El enentary Procedure List

khkkhkkhkkhkkhkhkhkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkx*x*%

SBC- AP- ELEMENTARY- PROCEDURES SBC- AP- ELEMENTARY- PROCEDURE : : = {
SBC- AP- ELEMENTARY- PROCEDURES- CLASS- 1 |
SBC- AP- ELEMENTARY- PROCEDURES- CLASS- 2 ,

}

SBC- AP- ELEMENTARY- PROCEDURES- CLASS- 1 SBC- AP- ELEMENTARY- PROCEDURE : : = {
wr it e- Repl ace- War ni ng |
st op- Vr ni ng ,

}

SBC- AP- ELEMENTARY- PROCEDURES- CLASS- 2 SBC- AP- ELEMENTARY- PROCEDURE : : = {

error-|ndication |

write-Repl ace- War ni ng- 1 ndi cati on |
st op- War ni ng- I ndi cation |

pws- Restart-1ndication |

pws- Fai | ure-1ndi cation,
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wri t e- Repl ace- War ni ng SBC- AP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE W i t e- Repl ace- War ni ng- Request
SUCCESSFUL QUTCOVE Wit e- Repl ace- War ni ng- Response

PROCEDURE CCODE id-Wite-Replace-Warning
CRI TI CALI TY rej ect

}

st op- r ni ng SBC- AP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE St op- WAr ni ng- Request
SUCCESSFUL QUTCOME St op- War ni ng- Response
PROCEDURE CCDE i d- St op- War ni ng
CRI TI CALI TY rej ect

}

error-|ndicati on SBC- AP- ELEMENTARY- PROCEDURE : : = {
I' NI TI ATI NG MESSAGE Error-Indication
PROCEDURE CODE id-Error-I|ndication
CRITI CALITY ignore

}

wr i t e- Repl ace- War ni ng- | ndi cati on SBC- AP- ELEMENTARY- PROCEDURE =
I NI TI ATI NG MESSAGE W it e-Repl ace-\Warni ng- 1 ndi cati on
PROCEDURE CCDE id-Wite-Repl ace-Warning-Indication
CRITI CALI TY ignore

}

st op- ar ni ng- | ndi cati on SBC- AP- ELEMENTARY- PROCEDURE :: = {
I NI TI ATI NG MESSAGE St op- War ni ng- | ndi cat i on
PROCEDURE CODE i d- St op- War ni ng- | ndi cati on
CRITI CALITY ignore

}

pws- Rest art- | ndi cati on SBC- AP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE PWS-Restart -1 ndication
PROCEDURE CODE i d-PWs-Restart-I1ndication
CRI TI CALI TY i gnore

}

pws- Fai | ure-1ndi cati on SBC- AP- ELEMENTARY- PROCEDURE : : = {

I NI TI ATI NG MESSAGE PW5- Fai l ure- I ndi cation
PROCEDURE CODE i d- PWs- Fail ure-Indication
CRITI CALITY ignore

}
END

4.4.4 PDU definitions

kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkkhkhkkhkkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkkkkkkkkkkkkk*x*%x

-- PDU definitions for SBC AP.

kkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkkhkkhkhkkhkkhkkhkkhkkkhkkhkkkhkkkkkkkkkkkkkkk*x*%x

SBC- AP- PDU- Content s {
itu-t (0) identified-organization (4) etsi (0) nobileDomain (0)
eps- Access (21) nodul es (3) sbc-AP (3) versionl (1) sbc-AP-PDU Contents (1)}

DEFI NI TI ONS AUTQVATI C TAGS :: =

BEG N

khkkhkkhkkhkkhkhkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhkhhkhhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkx*x*

-- |E paraneter types from ot her nodul es.

khkkhkkhkkhkkhkkhkhkhkhhkhhhhhhhhhhhhhhhhhhkhhhhhhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkk**x*%

| MPORTS

Cause,

Concur r ent - War ni ng- Message- | ndi cat or,
Criticality-D agnostics,

Dat a- Codi ng- Schene,

Message- | dentifier,
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Seri al - Nunber,

Li st-of - TAl s,

\War ni ng- Ar ea- Li st

Onc-1d,

Repetition-Period,

Ext ended- Repetiti on-Peri od,
Nunber - of - Br oadcast s- Request ed,
\War ni ng- Type,

Wr ni ng- Security-I| nformation,
War ni ng- Message- Cont ent ,

\War ni ng- Ar ea- Coor di nat es,

Send- Wit e- Repl ace- War ni ng- | ndi cati on,
Br oadcast - Schedul ed- Ar ea- Li st ,
Unknown- Tr acki ng- Ar ea- Li st
Send- St op- War ni ng- | ndi cati on,
Br oadcast - Cancel | ed- Ar ea- Li st ,
St op- Al | - I ndi cat or,

Br oadcast - Enpt y- Ar ea- Li st ,
Restarted-Cel | -List,

d obal - ENB- 1 D,

Li st-of - TAl s-Restart,

Li st-of - EAl s- Restart,

Fai | ed- Cel I - Li st

Li st - of - 5GS- TAl s,

VMr ni ng- Ar ea- Li st - 5GS,

d obal - RAN- Node- | D,

G obal - G\B- | D,

RAT- Sel ect or - 5GS,

Unknown- 5GS- Tr acki ng- Ar ea- Li st ,
Br oadcast - Schedul ed- Ar ea- Li st - 5GS,
Br oadcast - Cancel | ed- Ar ea- Li st - 5GS,
Br oadcast - Enpt y- Ar ea- Li st - 5GS,
Rest arted-Cel I - Li st-NR,

Fai | ed-Cel I - Li st-NR,

Li st-of -5GS-TAI -for-Restart,
Test - Fl ag- 5GS

FROM SBC- AP- | Es

Pr ot ocol Ext ensi onCont ai ner {},
Prot ocol | E- Cont ai ner {},
SBC- AP- PROTOCOL- EXTENSI ON,
SBC- AP- PROTOCOL- | ES

FROM SBC- AP- Cont ai ner s

i d- Concur r ent - War ni ng- Message- | ndi cat or,
id-Criticality-Diagnostics,

i d- Cause,

i d- Dat a- Codi ng- Schene,

i d-List-of-TAls,

i d- Message-l dentifier,

i d-Seri al - Nunber,

i d- Nunber - of - Br oadcast s- Request ed,
i d-Ore-1d,

i d- Radi o- Resour ce- Loadi ng- Li st,

i d- Recovery-1Indication,

i d- Repetition-Period,

i d- Ext ended- Repeti tion-Peri od,

i d- War ni ng- Ar ea- Li st

i d- War ni ng- Message- Cont ent

i d- War ni ng- Ar ea- Coor di nat es,

i d-Warni ng- Security-Information,
i d- War ni ng- Type,

i d- Send- Wit e- Repl ace- War ni ng- 1 ndi cati on,
i d- Broadcast - Schedul ed- Ar ea- Li st
i d- Unknown- Tr acki ng- Ar ea- Li st ,

i d- Send- St op- Wr ni ng- | ndi cati on,

i d- Broadcast - Cancel | ed- Ar ea- Li st
i d- St op- Al | -1 ndi cat or,

i d- Broadcast - Enpt y- Ar ea- Li st

i d-d obal - ENB- | D,

i d-Restarted-Cel | -List,

i d-List-of-TAls-Restart,

i d-Li st-of-EAls-Restart,

i d- Fai | ed-Cel | - Li st

i d- Li st-of -5GS- TAl s,

i d- War ni ng- Ar ea- Li st - 5GS,

i d- @ obal - RAN- Node- | D,
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i d- d obal - G\B- | D,

i d- RAT- Sel ect or - 5GS,

i d- Unknown- 5GS- Tr acki ng- Ar ea- Li st

i d- Broadcast - Schedul ed- Ar ea- Li st - 5GS,
i d- Broadcast - Cancel | ed- Area- Li st - 5GS,
i d- Broadcast - Enpt y- Ar ea- Li st - 5GS,

i d-Restarted-Cel | -List-NR

i d-Fail ed-Cell-List-NR
id-List-of-5GS-TAI-for-Restart,

i d- Test - Fl ag- 5GS

FROM SBC- AP- Const ant s;

Khkkhkkhkhkhhhhkhhkhkhhhhkhhkhhhhhkhhkhhhhhkhhkhhhhkhkhhkhkhkhkkhkxhkhkkkxk k%

-- Wite-Repl ace- War ni ng- Request

R R R R R R

Wit e- Repl ace- War ni ng- Request ::= SEQUENCE {

protocol | Es Protocol | E- Cont ai ner { {Wite-Repl ace- War ni ng- Request - | Es} },

pr ot ocol Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Wite-Repl ace- Var ni ng- Request - Ext ensi ons} }
OPTI ONAL,

}
Wit e- Repl ace- War ni ng- Request - | Es SBC- AP- PROTOCOL- | ES :: = {
{ IDid-Message-ldentifier CRITICALITY reject TYPE Message-ldentifier PRESENCE nandatory } |
{ IDid-Serial-Nurber CRITICALITY reject TYPE Serial -Nunber PRESENCE nmandatory } |
{ IDid-List-of -TAl's CRITICALITY reject TYPE List-of-TAls PRESENCE optional } |
{ IDid-Wrning-Area-List CRITI CALI TY ignore TYPE Warni ng- Area-Li st PRESENCE optional } |
{ IDid-Repetition-Period CRITICALITY reject TYPE Repetition-Period PRESENCE mandatory } |
{ IDid-Extended-Repetition-Period CRITICALITY reject TYPE Extended-Repetition-Period PRESENCE
optional } |
{ 1D id-Nunber-of - Broadcast s- Request ed
CRITI CALITY reject TYPE Nunber-of - Broadcast s- Request ed PRESENCE nmandatory } |
{ I D id-Warning-Type CRITI CALI TY ignore TYPE Warni ng- Type PRESENCE optional } |
{ I D id-Wrning-Security-Infornation CRITI CALI TY ignore TYPE Warni ng-Security-Information
PRESENCE optional } |
{ 1D id-Data-Codi ng- Scheme CRITICALITY ignore TYPE Data- Codi ng- Scheme PRESENCE optional } |
{ I D id-Warni ng- Message- Cont ent
CRITI CALI TY ignore TYPE Warni ng- Message- Cont ent PRESENCE optional } |
{ IDid-Omr-1d CRITICALITY ignore TYPE Or-1d PRESENCE optional } |
{ IDid-Concurrent-Wrni ng- Message- I ndi cator CRITICALITY reject TYPE Concurrent-Wr ni ng-

Message- | ndi cat or PRESENCE opti onal } |

{ IDid-Send-Wite-Repl ace- War ni ng-1 ndi cati on CRITI CALI TY ignore TYPE Send-Wi te- Repl ace-
War ni ng- 1 ndi cati on PRESENCE optional } |

{ IDid-Gobal-ENB-ID CRITICALITY ignore TYPE G obal-ENB-1D PRESENCE optional },

{1D i d-Viar ni ng- Ar ea- Coor di nat es CRI TI CALI TY i gnore TYPE Vr ni ng- Ar ea- Coor di nat es PRESENCE
optional }

Wit e- Repl ace- War ni ng- Request - Ext ensi ons SBC- AP- PROTOCOL- EXTENSI ON : : = {
{ IDid-List-of -5G5-TAl's CRITI CALI TY ignore EXTENSI ON List-of-5GS-TAls PRESENCE optional }|
{ IDid-Warning-Area-List-5GS CRITICALITY ignore EXTENSI ON War ni ng- Ar ea- Li st-5GS PRESENCE

optional }|

{ IDid-G obal -RAN-Node-1D CRITICALITY ignore EXTENSI ON d obal - RAN- Node- | D PRESENCE
optional }|

{ 1D id-RAT-Sel ector-5GS CRITI CALI TY ignore EXTENSI ON RAT- Sel ector-5GS PRESENCE optional }|

{ IDid-Test-Flag-5Gs CRITICALITY reject EXTENSI ON Test - Fl ag- 5GS PRESENCE optional },
}

R R R R R

-- Wite-Repl ace- Vr ni ng- Response

LR R R R R R R R

Wit e- Repl ace- War ni ng- Response :: = SEQUENCE {

protocol | Es Protocol | E- Cont ai ner { {Wite-Repl ace- War ni ng- Response- | Es} },

pr ot ocol Ext ensi ons  Prot ocol Ext ensi onCont ai ner { { Wit e- Repl ace- War ni ng- Response- Ext ensi ons} }
OPTI ONAL,

}
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Wit e- Repl ace- War ni ng- Response- | Es SBC AP- PROTOCCL- | ES :: = {
{ IDid-Message-ldentifier CRITICALITY reject TYPE Message-ldentifier PRESENCE nandatory } |

{ IDid-Serial - Nunber CRITICALITY reject TYPE Serial -Nunber PRESENCE mandatory } |

{ IDid-Cause CRITICALI TY reject TYPE Cause PRESENCE nandatory } |

{ IDid-Criticality-Di agnostics CRITICALITY ignore TYPE Criticality-Di agnostics PRESENCE
optional } |

{ IDid-Unknown-Tracki ng-Area-List CRITICALITY ignore TYPE List-of-TAl's PRESENCE optional 1},
}
Wit e- Repl ace- Wr ni ng- Response- Ext ensi ons SBC- AP- PROTOCOL- EXTENSI ON : : = {

{ IDid-Unknown-5GS- Tr acki ng- Area-Li st CRITICALITY ignore EXTENSI ON Unknown-5GS- Tr acki ng- Ar ea-
Li st PRESENCE optional },

}
R R R R R EEEEEEEEESEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S
-- Stop-Warni ng- Request
-: khkkhkkkhkkkhkkhkhkkhkhkkhhkhhkhkhkhkkhhkhhkhhhhhkhhkhhhhhkhhhhkhhhkhhhhkhkhhkhhdhdhkhhhxhhxkx*x
St op- War ni ng- Request :: = SEQUENCE {
protocol | Es Protocol | E- Cont ai ner { {Stop-Warning-Request-I|Es} },
pr ot ocol Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { St op-Warni ng- Request - Ext ensi ons} } OPTI ONAL,
}
St op- War ni ng- Request - | Es SBC- AP- PROTOCOL- | ES :: = {
{ IDid-Message-ldentifier CRITICALITY reject TYPE Message-ldentifier PRESENCE nandatory } |
{ IDid-Serial - Nunber CRITICALITY reject TYPE Serial -Nunmber PRESENCE mandatory } |
{ IDid-List-of-TAl's CRITICALITY reject TYPE List-of-TAl's PRESENCE optional } |
{ 1D id-Warning-Area-List CRITI CALI TY ignore TYPE Warning-Area-Li st PRESENCE optional }|
{ IDid-Omc-1d CRITICALITY ignore TYPE Ont-1d PRESENCE optional } |
{ I D id-Send- St op- War ni ng- | ndi cati on CRITI CALI TY ignore TYPE Send- St op- War ni ng- 1 ndi cati on
PRESENCE optional } |
{ IDid-Stop-All-Indicator CRITICALITY reject TYPE Stop-All-Indicator PRESENCE optional},
}
St op- WAr ni ng- Request - Ext ensi ons SBC- AP- PROTOCOL- EXTENSI ON : : = {
{ IDid-List-of -5G5TAl's CRITI CALI TY ignore EXTENSI ON List-of-5GS-TAls PRESENCE optional }|
{ IDid-Warning-Area-List-5G5 CRITICALITY ignore EXTENSI ON Wr ni ng- Ar ea- Li st-5GS PRESENCE
optional } | { IDid-RAT-Sel ector-5GCS CRITI CALI TY ignore EXTENSI ON RAT- Sel ector-5GS PRESENCE
optional },
}
- kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkkhkhkhkhkkhkkhkhkkhkkhkkhkhkkhkkhkkhkkhkkkkkkkkkkkkkkkkk*x*%x
-- St op-Wrni ng- Response
B kkhkkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkhkhkkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkhkkhkkhkkhkkhkkhkkkkkkkkkkkkkkkk*x*x
St op- r ni ng- Response :: = SEQUENCE {
protocol | Es Protocol | E- Cont ai ner { {Stop-Warning-Response-|Es} },
pr ot ocol Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {St op-Warni ng- Response- Ext ensi ons} } OPTI ONAL,
}
St op- War ni ng- Response- | Es SBC- AP- PROTOCOL- | ES :: = {

{ IDid-Message-ldentifier CRITICALITY reject TYPE Message-ldentifier PRESENCE mandatory } |
{ IDid-Serial-Nunber CRITICALITY reject TYPE Serial -Nunber PRESENCE mandatory } |
{ IDid-Cause CRITICALITY reject TYPE Cause PRESENCE mandatory } |

{ IDid-Criticality-Di agnostics CRI TICALITY ignore TYPE Criticality-Di agnostics PRESENCE
optional } |

{ I D id-Unknown-Tracki ng- Area-Li st CRI TICALITY ignore TYPE List-of -TAl's PRESENCE optional 1},

}

St op- War ni ng- Response- Ext ensi ons SBC- AP- PROTOCOL- EXTENSI ON : : = {
{ IDid-Unknown-5GS- Tracki ng- Area-List CRITICALITY ignore EXTENSI ON Unknown-5GS- Tr acki ng- Ar ea-
Li st PRESENCE optional 1},

}

khkkhkkhkkhkkhkkhkkhkkhkhkhkhkhhhhkhkhkhkhkkhkhkhkhkhhkhhkhhhkkhkhkhkhkhkhhkkhkkhkkhkhkhkkhkkhkkhkkhkkkkkkkkkkkkk**x*%
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-- Wite-Repl ace-Warning-Indication

R R R R R R R R R

Wit e-Repl ace- War ni ng- 1 ndi cation ::= SEQUENCE {

protocol | Es Protocol | E- Cont ai ner { {Wite-Repl ace-Warni ng- I ndi cation-1Es} },

pr ot ocol Ext ensi ons  Prot ocol Ext ensi onCont ai ner { {Wite- Repl ace- War ni ng- | ndi cat i on- Ext ensi ons} }
OPTI ONAL,

}

Wit e- Repl ace- War ni ng- I ndi cati on-1 Es SBC AP- PROTOCOL- | ES :: = {
{ IDid-Message-ldentifier CRITICALITY reject TYPE Message-ldentifier PRESENCE nmandatory } |
{ IDid-Serial-Nunber CRITICALITY reject TYPE Serial -Nunber PRESENCE nandatory } |
{ IDid-Broadcast-Schedul ed- Ar ea- Li st CRITI CALI TY reject TYPE Broadcast - Schedul ed- Ar ea- Li st
PRESENCE optional },

}

Wit e- Repl ace- War ni ng- | ndi cati on- Ext ensi ons SBC- AP- PROTOCOL- EXTENSI ON : : = {

{ 1D id-Broadcast-Schedul ed-Area-List-5GS CRITICALITY ignore EXTENSI ON Broadcast- Schedul ed-
Area-List-5GS  PRESENCE optional }|

{ IDid-Broadcast-Enpty-Area-Li st CRITI CALI TY ignore EXTENSI ON Broadcast - Enpty- Area- Li st

PRESENCE optional }]|

{ IDid-Broadcast-Enpty-Area-List-5GS CRITICALITY ignore EXTENSI ON Broadcast-Enpty-Area-List-
5GS PRESENCE optional },

- RS SRS S EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S S
-- Stop-Warning-Indication
- R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S
St op- War ni ng- | ndi cation ::= SEQUENCE {

protocol | Es Protocol | E- Cont ai ner { {Stop-Warning-Indication-IEs} },
pr ot ocol Ext ensi ons  Prot ocol Ext ensi onCont ai ner { { St op-Warni ng- 1| ndi cati on- Ext ensi ons} }
OPTI ONAL,

}

St op- War ni ng- | ndi cati on-1Es SBC- AP- PROTOCOL- 1 ES :: = {
{ IDid-Message-ldentifier CRITICALITY reject TYPE Message-ldentifier PRESENCE nandatory } |
{ IDid-Serial-Nunber CRITICALITY reject TYPE Serial-Nunber PRESENCE mandatory } |
{ IDid-Broadcast-Cancel | ed- Area- Li st CRITICALI TY reject TYPE Broadcast- Cancel | ed- Area- Li st
PRESENCE optional }|
{ 1D id-Broadcast-Enpty-Area-List CRITI CALI TY ignore TYPE Broadcast-Enpty-Area-List PRESENCE
optional },

}

St op- War ni ng- | ndi cat i on- Ext ensi ons SBC- AP- PROTOCOL- EXTENSI ON : : = {

{ IDid-Broadcast-Cancel | ed-Area-List-5G5 CRITICALITY ignore EXTENSI ON Broadcast- Cancel | ed-
Area-List-5G5 PRESENCE optional }]|

{ IDid-Broadcast-Enpty-Area-List-5GS CRITICALITY ignore EXTENSI ON Broadcast-Enmpty-Area-List-
5GS PRESENCE optional },

}
- khkkkkhkkkhkkhkhkkhkhkkhhkhhkhkkhkhkkhhkhhkhhhkhhkhhkhhhhhkhhhhhkhhkhhhhkhhhkdhhhhhkhhhxdhhxx*x
-- PWs-Restart-Indication
:: khkkkkhkkkhkkhkhkkhkhkkhhkhhkhhkhkkhhkhhkhkhhkhhkhhhhhhhkkhhhhkhhhkhhdhhhhkdhkdhkhhkhhhxdxkx*x
PWS- Rest art -1 ndi cation ::= SEQUENCE {
protocol | Es Protocol | E- Cont ai ner { {PW5-Restart-Indication-IEs} },
pr ot ocol Ext ensi ons  Prot ocol Ext ensi onCont ai ner { {PW5-Restart-|ndication-Extensions} } OPTlI ONAL,
}
PW5- Rest art - I ndi cati on-1 Es SBC- AP- PROTOCOL- | ES :: = {
{ IDid-Restarted-Cell-List CRITICALITY reject TYPE Restarted-Cell-List PRESENCE nandat ory
H

{ IDid-Gobal-ENB-ID CRITICALITY reject TYPE G obal-ENB-1D PRESENCE nandatory } |
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{ IDid-List-of-TAl s-Restart CRITICALITY reject TYPE List-of-TAl s-Restart PRESENCE
mandatory } |

{ IDid-List-of-EAls-Restart CRITICALITY reject TYPE List-of-EAls-Restart PRESENCE
optional },
}
PW5- Rest art - | ndi cat i on- Ext ensi ons SBC- AP- PROTOCOL- EXTENSI ON : : = {

{ IDid-Restarted-Cell-List-NR CRITICALITY ignore EXTENSI ON Restarted-Cell-List-NR PRESENCE
optional }|

{ IDid-List-of -5GS-TAI-for-Restart CRITICALITY ignore EXTENSION List-of-5GS- TAl-for-Restart
PRESENCE optional }]|
{ IDid-Gobal-G\B-ID CRITICALITY ignore EXTENSI ON d obal - G\B-1 D PRESENCE opti onal },

}

R R R R R R

-- PWS-Failure-Indication

R R R R R

PWS- Fai | ure-1ndication ::= SEQUENCE {
protocol | Es Protocol | E- Cont ai ner { {PW5-Failure-Indication-I|Es} },
pr ot ocol Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {PW5-Fail ure-Indi cation-Extensions} } OPTI ONAL,
}
PWS- Fai | ure-1ndi cation-1Es SBC AP- PROTOCOL- | ES :: = {
{ IDid-Failed-Cell-List CRITICALITY reject TYPE Fail ed-Cel | -List PRESENCE nandatory }|
{ IDid-Gobal-ENB-ID CRITICALITY reject TYPE dobal-ENB-1D PRESENCE nandatory },
}
PWS- Fai | ur e-1 ndi cat i on- Ext ensi ons SBC- AP- PROTOCOL- EXTENSI ON : : = {
{ IDid-Failed-Cell-List-NR CRITICALITY ignore EXTENSION Failed-Cell-List-NR PRESENCE
optional }|
{ IDid-Gobal-G\B-ID CRITICALITY ignore EXTENSI ON d obal - G\B-1 D PRESENCE optional },
}
- EE R S R O R O R R R R O R R R R O O
-- ERROR | NDI CATI ON ELEMENTARY PROCEDURE
:: EE R O R O R R R O R O R R R
- kkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkhkkkkkkkkkkkkkkkkk*x*x
-- Error Indication
:: khkkhkkhkkhkkhkhkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhkhkhkhkhkhkhkhkhkhkhkkkkkx*x*
Error-1ndication ::= SEQUENCE {
protocol | Es Protocol | E- Cont ai ner {{Errorlndicationl Es}},
}
Errorlndi cationl Es SBC- AP- PROTOCOL- | ES :: = {

{ IDid-Cause CRITICALITY ignore TYPE Cause PRESENCE optional o
{ IDid-Criticality-Di agnostics CRITICALITY ignore TYPE Criticality-Di agnostics PRESENCE
opti onal 1,

}
END

445 Information element definitions

kkhkkhkkhkkhkkhkkhkkhkkhkhkkhkhkhkhkhkhkhkhkhkhkkhkhkhkkhkhkhkhkkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkkhkkhkkhkkhkkhkkhkkhkkkkkkkkkkkkkkkk*x*%x

-- Information El enent Definitions

kkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkhkkhkkhkkhkkkkhkkkkkkkkkkkkkkkkk*x*%x
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SBC- AP- | Es {
itu-t (0) identified-organization (4) etsi (0) nobileDomain (0)
eps- Access (21) nodul es (3) shc-AP (3) versionl (1) shc-AP-1Es (2)}

DEFI NI TI ONS AUTQVATI C TAGS :: =
BEG N

| MPORTS
maxNr O Error s,
maxNr O TAl s,
maxnoof TAI f or Vr ni ng,
maxnoof Cel | | D,
maxnoof Ener gencyAr eal D,

id-TypeOError,

maxnoof Cel | i nEAI ,
maxnoof Cel | i nTAI,
maxnoof eNBI ds,

maxnoof Restart TAl s,
maxnoof Rest art EAl s,
maxnoof Rest art edCel | s,
maxnoof Fai | edCel | s,
maxnoof 5GSTAI s,
maxnoof Cel | si ngNB,
maxnoof Cel | si n5GS,
maxnoof Cel | sfor Rest art NR,
maxnoof RANNodes,
maxnoof Rest art 5GSTAI s,
maxnoof Cel | si n5GSTAI

FROM SBC- AP- Const ant s

Criticality,
Pr ocedur eCode,
Tri ggeri ngMessage,
Protocol | E-1 D
FROM SBC- AP- ConmonDat aTypes

Pr ot ocol Ext ensi onCont ai ner {},

SBC- AP- PROTOCOL- EXTENSI ON
FROM SBC- AP- Cont ai ners;

-- A
-- B
Br oadcast - Schedul ed- Area- Li st ::= SEQUENCE {
cel | | d- Broadcast - Li st Cel | | d- Broadcast - Li st OPTI ONAL,
t Al - Broadcast - Li st TAl - Br oadcast - Li st OPTI ONAL,
enmer gencyAr eal D- Broadcast - Li st  Emer gencyAr eal D- Broadcast - Li st OPTI ONAL,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner {{Broadcast - Schedul ed- Area-Li st-Ext|Es}} OPTI ONAL,
}
Br oadcast - Schedul ed- Ar ea- Li st - Ext | Es SBC- AP- PROTOCOL- EXTENSI ON : : = {
}
Br oadcast - Schedul ed- Ar ea- Li st-5GS :: = SEQUENCE {
cel | 1 d-Broadcast - Li st-5GS Cel | | d- Broadcast - Li st - 5GS OPTI ONAL,
t Al - Br oadcast - Li st - 5GS TAl - Broadcast - Li st - 5GS OPTI ONAL,
enmer gencyAr eal D- Broadcast - Li st  Emer gencyAr eal D- Broadcast - Li st OPTI ONAL,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner {{Broadcast - Schedul ed- Area- Li st-5GS- Ext | Es}}
OPTI ONAL,
}
Br oadcast - Schedul ed- Ar ea- Li st - 5GS- Ext | Es SBC- AP- PROTOCOL- EXTENSI ON : : = {
}
Br oadcast - Cancel | ed- Area- Li st ::= SEQUENCE {

cel | I D-Cancel | ed- Li st Cel I I D- Cancel | ed- Li st OPTI ONAL,
t Al - Cancel | ed-Li st TAI-Cancel | ed-Li st OPTI ONAL,
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ener gencyAr eal D- Cancel | ed- Li st Emer gencyAr eal D- Cancel | ed-Li st OPTI ONAL,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner {{Broadcast-Cancel | ed- Area-Li st-Ext|Es}} OPTI ONAL,

}

Br oadcast - Cancel | ed- Area- Li st - Ext | Es SBC- AP- PROTOCOL- EXTENSI ON : : = {
}

Br oadcast - Cancel | ed- Area- Li st-5GS :: = SEQUENCE {

cel I D-Cancel | ed-List-5G5  Cel | I D-Cancel | ed-Li st-5G5  OPTI ONAL,

t Al - Cancel | ed-Li st-5GS TAI - Cancel | ed- Li st-5GS OPTI ONAL,

enmer gencyAr eal D- Cancel | ed- Li st Emer gencyAr eal D- Cancel | ed- Li st  OPTI ONAL,

i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner {{Broadcast-Cancel | ed- Area- Li st -5GS- Ext | Es}}
OPTI ONAL,

}

Br oadcast - Cancel | ed- Area- Li st - 5GS- Ext | Es SBC- AP- PROTOCOL- EXTENSI ON : : = {

}

Br oadcast - Enpt y- Ar ea- Li st ;= SEQUENCE (SIZE (1.. maxnoof eNBlds)) OF d obal - ENB-1D

Broadcast - Empt y- Area- Li st-5GS  ::= SEQUENCE (SIZE (1.. maxnoof RANNodes)) OF d obal - RAN- Node- | D
-- C

Cancel | edCel | i nEAl ::= SEQUENCE (Sl ZE(1.. maxnoof Cel linEAlI)) OF CancelledCellinEAl-Iltem

Cancel | edCel | i nEAI -1 tem :: = SEQUENCE {
eCd EUTRAN- Cd ,
nunber O Broadcasts Nunmber O Br oadcast s,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Cancel |l edCel | i nEAI -1tem Ext| Es} } OPTI ONAL,

}

Cancel | edCel | i nEAIl - | t em Ext | Es SBC- AP- PROTOCOL- EXTENSI ON :: = {

! . . .

Cancel | edCel | i nTAl ::= SEQUENCE (Sl ZE(1.. maxnoof Cel linTAl)) OF CancelledCellinTAl-ltem

Cancel | edCel | i nTAl -1 tem :: = SEQUENCE{
eCd EUTRAN- CG
nunber O Br oadcasts Nunber O Br oadcast s,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Cancell edCel | i nTAI-1tem Extl Es} } OPTI ONAL,

}
Cancel | edCel |'i nTAI -1 tem Ext | Es SBC- AP- PROTOCOL- EXTENSI ON : : = {
}
Cancel | edCel 1 i nTAI -5GS :: = SEQUENCE (S| ZE(1.. maxnoof Cel | si n5GSTAl')) OF
SEQUENCE{
nR-Cd NRrR-C4H,
nunber O Broadcasts Nunber O Br oadcast s,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Cancel | edCel I i nTAI - 5GS- Ext | Es} } OPTI ONAL,
}
Cancel | edCel | i nTAI - 5GS- Ext | Es SBC- AP- PROTOCOL- EXTENSI ON : : = {
}
Cause co= I NTEGER {
nessage- accept ed (0),
par anet er - not - r ecogni sed (1),
paraneter-val ue-invalid (2),
val i d-nessage-not-identified (3),
tracki ng-area-not-valid (4),
unr ecogni sed- nessage (5),

m ssi ng- mandat ory- el emrent (6),

mVE- capaci t y- exceeded (7),

mVE- nenor y- exceeded (8),

war ni ng- br oadcast - not - suppor t ed (9),
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war ni ng- br oadcast - not - oper ati onal (10),

nessage-r ef erence- al ready-used (11),

unspeci f ed-error (12),

transfer-syntax-error (13),

semantic-error (14),

message- not - conpati bl e-with-receiver-state (15),
abstract-syntax-error-reject (16),
abstract-syntax-error-ignore-and-notify (17),
abstract-syntax-error-fal sel y-construct ed- nessage (18)

} (0..255)
Cel | 1 d- Broadcast - Li st ::= SEQUENCE (Sl ZE(1..maxnoofCell1D)) OF Cellld-Broadcast-List-ltem
Cel I 1 d- Broadcast-List-1tem ::= SEQUENCE {
eCd EUTRAN- CG ,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Cellld-Broadcast-List-ltemExtlEs} } OPTI ONAL,
}
Cel I 1 d- Broadcast - List-1tem Extl Es SBC- AP- PROTOCOL- EXTENSI ON : : = {
}
Cel I 1 d- Broadcast - Li st-5GS ::= SEQUENCE (SI ZE(1. . naxnoof Cel | si n5GS)) OF
SEQUENCE {
nR-Cd NRCd,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Cel|ld-Broadcast-List-5GS-ExtlEs} } OPTI ONAL,
}
Cel | I d- Broadcast - Li st - 5GS- Ext | Es SBC- AP- PROTOCOL- EXTENSI ON : : = {
}
Cel I I D-Cancel | ed- Li st ::= SEQUENCE (Sl ZE(1..maxnoofCell1D)) OF Cell|D Cancelled-Item

Cel I D-Cancel | ed-1tem :: = SEQUENCE {
eCd EUTRAN- CG ,
nunber O Broadcasts Nunmber O Br oadcast s,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Cel | I D-Cancel | ed-1tem Ext|Es} } OPTI ONAL,

}
Cel I I D- Cancel | ed-1tem Ext| Es SBC- AP- PROTOCOL- EXTENSI ON : : = {
}
Cel I I D- Cancel | ed- Li st-5GS ::= SEQUENCE (Sl ZE(1. . nmaxnoof Cel | si n5GS)) OF
SEQUENCE {
nR-CG NR-C4d,
nunber O Broadcasts Nunmber O Br oadcast s,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Cel | | D-Cancel | ed- 5GS- Ext | Es} } OPTI ONAL,
}
Cel | | D- Cancel | ed- 5GS- Ext | Es SBC- AP- PROTOCOL- EXTENSI ON :: = {
}
Cell I dentity ::= BIT STRING (SI ZE (28))
Concur r ent - War ni ng- Message- | ndi cat or ::= ENUMERATED {true}
Criticality-Diagnostics ::= SEQUENCE {
pr ocedur eCode Pr ocedur eCode OPTI ONAL,
triggeri ngMessage Tri ggeri ngMessage OPTI ONAL,
procedureCriticality Criticality OPTI ONAL,
iE-CriticalityDi agnostics CriticalityDi agnostics-1E-List OPTlI ONAL,
i E- Ext ensi ons Pr ot ocol Ext ensi onContai ner { {CriticalityD agnostics-ExtlEs} } OPTI ONAL,
}
CriticalityD agnostics-Extl Es SBC- AP- PROTOCOL- EXTENSI ON :: = {
}
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CriticalityD agnostics-1E-List ::= SEQUENCE (SIZE (1..nmaxNrOfErrors)) OF
SEQUENCE {
iECriticality Criticality,
iE-ID Protocol | E-1D,
typeOf Error TypeOX Error,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner {{CriticalityDi agnostics-I1E-ltem ExtlEs}} OPTI ONAL,

}

CriticalityDi agnostics-1E-Item Extl Es SBC AP- PROTOCOL- EXTENSI ON :: = {

} Ce

-- D

Dat a- Codi ng- Scheme ::= BIT STRING (Sl ZE (8))

-- E

ECA Li st :1= SEQUENCE (Sl ZE(1.. maxnoofCel |1 D)) OF EUTRAN- CdA

Energency-Area-|1 D-List ::= SEQUENCE (Sl ZE(1..naxnoof EnergencyAreal D)) OF Energency-Area-|1D
Energency-Area-1D ::= OCTET STRING (SIZE (3))

Ener gencyAr eal D- Broadcast - Li st ::= SEQUENCE (Sl ZE(1.. naxnoof Ener gencyAreal D)) OF EmergencyAreal D-

Broadcast-List-ltem

Ener gencyAr eal D- Broadcast - Li st-1tem :: = SEQUENCE {

ener gencyAr eal D Ener gency- Area- | D,

schedul edCel I'i nEAI  Schedul edCel | i nEAI ,

i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {EnergencyAreal D- Broadcast-List-Item ExtlEs} }
OPTI ONAL,

}

Ener gencyAr eal D- Broadcast - Li st-1tem Ext | Es SBC- AP- PROTOCOL- EXTENSI ON : : = {

} -

Ener gencyAr eal D- Cancel | ed- Li st ::= SEQUENCE (Sl ZE( 1. . nmaxnoof Ener gencyAreal D)) OF EnergencyAreal D-

Cancel l ed-1tem

Ener gencyAr eal D- Cancel | ed-1tem :: = SEQUENCE {
enmer gencyAr eal D Ener gency- Area- | D,
cancel | edCel | i nEAl  Cancel | edCel | i nEAI,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {EnergencyAreal D-Cancel | ed-Item Ext| Es} } OPTI ONAL,

}
Ener gencyAr eal D- Cancel | ed-1tem Ext | Es SBC- AP- PROTOCOL- EXTENSI ON : : = {
}
EUTRAN- CG ::= SEQUENCE {
pLMNi dentity PLWN dentity,
cell-1D Cellldentity,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {EUTRAN- Cd - Ext | Es} } OPTI ONAL,
}
EUTRAN- CG - Ext | Es SBC- AP- PROTOCOL- EXTENSI ON : : = {
}
Ext ended- Repetition-Period ::= | NTEGER (4096..131071)
ENB-1D ::= CHO CE {
macr oENB- 1 D BI T STRI NG (Sl ZE(20)),
homeENB-ID BIT STRI NG (S| ZE(28)),
short-nmacroENB- 1D BIT STRI NG (Sl ZE(18)),
| ong- macr oENB- 1 D BI T STRING (Sl ZE(21))
}
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-- F
Fai | ed- Cel I - Li st ;= SEQUENCE (Sl ZE( 1. . naxnoof Fai |l edCel I s)) OF EUTRAN-Cd
Fail ed-Cel | -Li st-NR ::= SEQUENCE (Sl ZE(1.. maxnoof Cel | singNB)) OF NR-Cd

-- G

d obal -ENB-1D :: = SEQUENCE {

pLMNi dentity PLWN dentity,
eNB-1D ENB-ID,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {d obal ENB-| D- Ext | Es} } OPTI ONAL,

}
G obal ENB- | D- Ext | Es SBC- AP- PROTOCOL- EXTENSI ON :: = {
}
d obal - RAN-Node- 1D ::= CHO CE {
gl obal -G\B-1D  d obal - G\B- | D,
gl obal - NgENB- | D d obal - NgENB- | D,
}
G obal -G\B-1D ::= SEQUENCE {
pLMWNi dentity PLMNi dentity,
gNB-1D GNB-I D,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {d obal - G\B-1D-ExtlEs} } OPTI ONAL,
}
d obal - G\B- | D- Ext | Es SBC- AP- PROTOCOL- EXTENSI ON : : = {
}
G\B-ID ::= CHO CE {

gNB-1D BIT STRING (Sl ZE(22..32)),

}
d obal - NgENB- I D : : = SEQUENCE {
pLMWNi dentity PLMNi dentity,
ngENB- | D ENB- | D,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {d obal - NgENB- | D- Ext | ES} } OPTI ONAL,

}

d obal - NgENB- | D- Ext | Es SBC- AP- PROTOCOL- EXTENSI ON : : = {

}

-- H

-

--

-- K

-- L

Li st-of -TAl' s ;.= SEQUENCE (SIZE (1..maxNrOFTAIs)) OF
SEQUENCE {
tai TAl

}

Li st-of - TAl s-Restart = SEQUENCE (S| ZE (1..maxnoof Restart TAls)) OF
SEQUENCE {
tai TAl

}

Li st-of - EAl s-Restart SEQUENCE ( SI ZE( 1. . maxnoof Restart EAl s)) OF Energency-Area-1D

Li st-of -5GS-TAl's : 1= SEQUENCE (Sl ZE (1..maxnoof 5GSTAIs)) OF TAI-5GS
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Li st-of -5GS-Cel I s-for-Failure ::= SEQUENCE ( SIZE(1..maxnoof Cel |l singNB)) OF NR-Cd

Li st-of -5GS-TAI -for-Restart ::= SEQUENCE (SIZE (1..naxnoof Restart5GSTAIs)) OF TAI-5GS
-- M

Message-ldentifier ::= BIT STRING (SIZE (16))

-- N

Nunber - of - Br oadcast s- Requested ::= | NTEGER (0. .65535)

-- For Nunber - of - Broadcast s- Requested = 0 and Repetition-Period = 0, then eNB action is no broadcast
-- for ETWS Secondary and CMAS.

-- For Nunber - of - Broadcast s- Requested = 1 and Repetition-Period = 0, then eNB action is broadcast
-- only once for ETWS and CMAS.

-- For Nunber - of - Broadcast s- Requested = 0 and Repetition-Period > 0, then eNB action is no broadcast
-- for the ETWS Secondary, and broadcast until further notice for the CVAS.

-- For Nunber - of - Broadcast s- Requested > 0 and Repetition-Period > 0, then eNB action is nornmal

-- broadcast.

-- Al other conbinations of Number-of-Broadcasts-Requested and Repetition-Period are considered
-- invalid.

Nunber O Broadcasts ::= | NTEGER (0. .65535)

NR- CA Li st ::= SEQUENCE (Sl ZE(1..maxnoof Cel I singNB)) OF NR-CAd

NR- CA ::= SEQUENCE {

pLMWNi dentity PLMNi dentity,
nRCel I Identity NRCellldentity,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {NR-Cd - Ext | Es} } OPTI ONAL,

}
NR- C3 - Ext | Es SBC- AP- PROTOCOL- EXTENSI ON :: = {
}
NRCel I I dentity ::= BIT STRING (Sl ZE(36))
NgENB- | D .= CHO CE {
macroNgENB- 1D BI T STRING (Sl ZE(20)),
short MacroNgENB- 1D BI T STRI NG (S| ZE(18)),
| ongMacr oNgENB- 1D BI T STRING (SI ZE(21)),
}
-- 0O
One-1d 1= OCTET STRING (SI ZE (1..20))
-- P
PLWN dentity ;1= TBCD- STRI NG
- Q
-- R
Repetition-Period ::= INTEGER (O..4096)
-- 1 to 4096: Each unit represents a repetition of one second to a naxi mum of
-- once per 4096 seconds (~1 hour).
-- 0: no repetition
-- ACBC conpliant to this version or later of this specification shall not send a repetition period
-- greater than 4095.
-- For backwards conpatibility with a CBC conpliant to an earlier version of this specification the
-- maxi mum val ue of the repetition period defined in ASN.1 remains at 4096.
-- |If the value of the Repetition Period |E received in the WRl TE- REPLACE WARNI NG REQUEST nessage i s
-- set to 4096, the MVE shall set the Repetition Period |E to the maxi mum val ue 4095 supported on
-- the S1I-MVE interface as defined in [7] before forwarding to the sel ected eNBs.
Restarted-Cel | -List ::= SEQUENCE (SIZE(1.. naxnoof RestartedCells)) OF EUTRAN- CdA
RAT- Sel ect or-5GS ::= ENUMERATED {true}
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Restarted-Cel | -List-NR ::= SEQUENCE (SI ZE(1.. naxnoof Cel | sforRestartNR)) OF NR-Cd
-- S
Schedul edCel | i nEAl :: = SEQUENCE (S| ZE(1..maxnoof Cel | i nEAI')) OF Schedul edCel | i nEAI - tem

Schedul edCel | i nEAI -1tem :: = SEQUENCE {
eCd EUTRAN- Cd ,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Schedul edCel I'i nEAI -1tem Ext | Es} } OPTI ONAL,

}

Schedul edCel | i nEAI - I t em Ext | Es SBC- AP- PROTOCOL- EXTENSI ON : : = {

} Ce

Schedul edCel i nTAl ::= SEQUENCE (Sl ZE(1..nmaxnoof Cel li nTAl')) OF Schedul edCel | i nTAI-1tem

Schedul edCel I i nTAI -1tem :: = SEQUENCE{
eCd EUTRAN- Cd ,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Schedul edCel I i nTAI -l1tem Ext| Es} } OPTI ONAL,

}
Schedul edCel |'i nTAI -1 tem Ext | Es SBC- AP- PROTOCOL- EXTENSI ON : : = {
} -
Schedul edCel | i nTAI - 5GS :: = SEQUENCE (S| ZE(1.. maxnoof Cel | si n5GSTAl')) OF
SEQUENCE{
nR-Cd NR-CGE,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Schedul edCel I i nTAI - 5GS- Ext | Es} } OPTI ONAL,
} Ce
Schedul edCel | i nTAIl - 5GS- Ext | Es SBC- AP- PROTOCOL- EXTENSI ON : : = {
} Ce
Send- Wit e-Repl ace- Warni ng- | ndi cati on ::= ENUVERATED {true}
Send- St op- War ni ng- | ndi cati on ::= ENUMERATED {true}
Seri al - Nunber ::= BIT STRING (Sl ZE (16))
Stop- Al | - I ndi cator ::= ENUMERATED {true}

T

TAC ::= OCTET STRING (Sl ZE (2))

TAC-5GS ::= OCTET STRING (Sl ZE (3))
TAl - Broadcast - Li st ::= SEQUENCE (SI ZE(1..nmaxnoof TAl f or Warni ng)) OF TAl -Broadcast-List-Item
TAl - Broadcast - Li st-1tem :: = SEQUENCE {

tAl TAI,

schedul edCel | i nTAI  Schedul edCel | i nTAI,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {TAl -Broadcast-List-ltem ExtlEs} } OPTI ONAL,

}
TAl - Broadcast - Li st- 1 tem Ext | Es SBC- AP- PROTOCOL- EXTENSI ON : : = {
}
TAl - Broadcast - Li st-5GS :: = SEQUENCE (S| ZE(1..maxnoof 5GSTAls)) OF
SEQUENCE {
t Al - 5G5S TAl - 5GS,
schedul edCel | i nTAI -5GS  Schedul edCel | i nTAI - 5GS,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {TAl -Broadcast-List-5GS-Ext|Es} } OPTI ONAL,
}

TAl - Broadcast - Li st - 5GS- Ext | Es SBC- AP- PROTOCOL- EXTENSI ON : : = {
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}
TAl - Cancel | ed- Li st ::= SEQUENCE (S| ZE(1..maxnoof TAl forWarni ng)) OF TAl-Cancel |l ed-List-Item
TAl - Cancel | ed-Li st-1tem:: = SEQUENCE {
tAl TA,
cancel | edCel | i nTAI  Cancel | edCel | i nTAI,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {TAlI-Cancell ed-List-ltem ExtlEs} } OPTI ONAL,
}
TAl - Cancel | ed- Li st-1tem Ext| Es SBC- AP- PROTOCOL- EXTENSI ON :: = {
}
TAl - Cancel | ed- Li st-5GS :: = SEQUENCE (S| ZE(1.. maxnoof 5GSTAIs)) OF
SEQUENCE {
t Al -5GS TAl - 5G5S,
cancel | edCel | i nTAI -5GS Cancel | edCel | i nTAI - 5GS,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {TAl -Cancel | ed-Li st-5GS-Ext| Es} } OPTI ONAL,
}
TAl - Cancel | ed- Li st - 5GS- Ext | Es SBC- AP- PROTOCOL- EXTENSI ON : : = {
}
TAl - Li st -f or-Warni ng ;= SEQUENCE (SI ZE(1.. naxnoof TAl forWarning)) OF TAl
TAl ::= SEQUENCE {
pLMWNi dentity PLMNi dentity,
t AC TAC,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {TAl-Ext|Es} } OPTI ONAL
}
TAl - Ext | Es SBC- AP- PROTOCOL- EXTENSI ON :: = {
}
TBCD- STRING :: = OCTET STRING (S| ZE (3))
TypeO Error ::= ENUVERATED {
not - under st ood,
m ssi ng,
}
TAI - 5GS :: = SEQUENCE {
pLMNi dentity PLWN dentity,
t AC-5GS TAC- 5G5S,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {TAI-5GS-Ext|Es} } OPTI ONAL
}
TAl - 5GS- Ext | Es SBC- AP- PROTOCOL- EXTENSI ON : : = {
}
Test - Fl ag- 5GS :: = ENUMERATED {true}
-- U
Unknown- Tr acki ng- Area- Li st ::= SEQUENCE (Sl ZE(1.. maxNrO TAls)) OF TAl
Unknown- 5GS- Tr acki ng- Area- Li st ::= SEQUENCE (S| ZE(1.. maxnoof 5GSTAlIs)) OF TAI-5GS
-- Vv
-- W
\War ni ng- Ar ea- Li st ;= CHO CE {
cell-1DList ECA Li st,
tracki ng- Area- Li st-for-Warning TAIl-List-for-Wrning,
emer gency- Area-| D-Li st Emergency- Area-| D-Li st,
}
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\War ni ng- Message- Content ::= OCTET STRING (S| ZE (1..9600))

\War ni ng- Ar ea- Coor di nat es ;= OCTET STRING (SIZE (1..1024))
\War ni ng- Securi ty-1nfornation ;.= OCTET STRING (Sl ZE (50))
Wr ni ng- Type ;1= COCTET STRING (SIZE (2))

War ni ng- Area-Li st-5GS  ::= CHO CE {

cell-1DList ECA Li st ,

nR-Cd Li st NR-Cd List,

t Al Li st-5GS TAI - 5GS,

emer gencyAr eal DLi st Emergency- Area- | D-Li st,

}

- X
- Y
END

4.4.6 Common definitions

R R R R R R R R

-- Common definitions

R R R R R R R R R

SBC- AP- CommonDat aTypes {
itu-t (0) identified-organization (4) etsi (0) nobil eDomain (0)

eps- Access (21) nodules (3) shc-AP (3) versionl (1) shc- AP- CormonDat aTypes (3)}

DEFI NI TI ONS AUTQVATI C TAGS :: =

BEG N

Criticality ::= ENUMERATED { reject, ignore, notify }

Presence = ENUMERATED { optional, conditional, mandatory }

Pr ocedur eCode 1= I NTEGER (0. .255)

Prot ocol Extensionl D ::= I NTEGER (0. .65535)

Protocol IE-ID ::= I NTEGER (0..65535)

Tri ggeri ngMessage : 1= ENUMERATED {initiati ng-nessage, successful -outcone,
out cone}

END

4.4.7 Constant definitions

kkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkkhkhkhkhkhkhkhkkhkhkhkhkkhkhkhkkhkkhkhkkhkkhkkhkhkkhkkhkkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkkhkkkkkkkkkkkkkk*x*%x

-- Constant definitions

kkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkkkkkhkkkkkkkkkkkkkkk*x*x

SBC- AP- Const ants {
itu-t (0) identified-organization (4) etsi (0) nobileDomain (0)
eps- Access (21) nodul es (3) sbc-AP (3) versionl (1) sbc-AP-Constants (4)}

DEFI NI TI ONS AUTQVATI C TAGS :: =

BEG N

LR R R R

-- Elementary Procedures

R R R R R

i d-Wite-Repl ace-Warni ng INTEGER ::= 0

ETSI

unsuccessful - out cone,



3GPP TS 29.168 version 17.1.0 Release 17

INTEGER :: =1
INTEGER ::= 2

i d- St op- Wr ni ng
id-Error-Indication

i d-Wite-Repl ace- War ni ng- | ndi catlon | NTEGER :

i d- St op- War ni ng- 1 ndi cation |NTEGER ::=
i d- PWs- Restart-1ndication I NTEGER :: =
i d- PW5- Fai | ure-1ndication I NTEGER :: =

R RS S S R R R R R R R S R R R SRR R R R R R R R R R R R EEEEEEEEES

-- |Es

khkkhkkhkkhkkhkhkhkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhkhkhhhhkhkhkhkhkhkhkhkhkhkhkhkkkkx*x*

i d- Br oadcast - Message- Cont ent INTEGER ::= 0

i d- Cause INTEGER ::= 1
id-Criticality-Diagnostics |INTEGER ::=

i d- Dat a- Codi ng- Schene INTEGER ::= 3

i d- Fail ure-List INTEGER ::= 4

i d- Message- I dentifier INTEGER ::= 5

i d- Nunber - of - Broadcast s- Conpl et ed-Li st | NTEGER :: =
i d- Nunber - of - Br oadcast s- Request ed INTEGER ::= 7

i d- Radi o- Resour ce- Loadi ng- Li st | NTEGER 1= 8

i d- Recovery-Indication |INTEGER ::= 9

i d- Repetition-Period I NTEGER ::= 10

i d- Seri al - Nunber I NTECGER :: = 11

i d- Servi ce- Areas- Li st I NTEGER ::= 12
id-TypeOError |NTEGER ::= 13

id-List-of -TAls INTEGER ::= 14

i d- War ni ng- Ar ea- Li st INTEGER ::= 15

i d- War ni ng- Message- Content | NTEGER :: = 16

i d- War ni ng- Security-Information I NTEGER ::= 17
i d- War ni ng- Type | NTEGER ::= 18

id-Orc-1d I NTEGER ::= 19

i d- Concurrent - War ni ng- Message- | ndi cat or | NTEGER :

i d- Ext ended- Repetition-Period I NTEGER ::= 21

i d- Unknown- Tr acki ng- Ar ea- Li st I NTEGER ::= 22

i d- Broadcast - Schedul ed- Area- Li st | NTEGER :: = 23

i d- Send- Wi t e- Repl ace- War ni ng- | ndi cati on | NTEGER

i d- Broadcast - Cancel | ed- Area- Li st | NTEGER ::= 25

i d- Send- St op- War ni ng- 1 ndi cation |NTEGER ::= 26
id-Stop-All-Indicator I NTEGER :: = 27

i d-d obal - ENB-1 D I NTEGER ::= 28

i d- Broadcast - Enpt y- Ar ea- Li st | NTEGER =29
id-Restarted-Cell-List |NTEGER ::= 30
id-List-of-TAls-Restart |NTEGER ::= 31
id-List-of-EAls-Restart |NTEGER ::= 32
id-Failed-Cell-List INTEGER ::= 33

id-List-of -5GS-TAl's | NTEGER ::= 34

i d- War ni ng- Ar ea- Li st-5GS I NTEGER ::= 35

i d- G obal - RAN-Node-1D I NTEGER ::= 36

i d-Gd obal - G\B-1 D I NTEGER ::= 37

i d- RAT- Sel ector-5GS | NTEGER ::= 38

i d- Unknown- 5GS- Tr acki ng- Ar ea- Li st I NTEGER ::= 39
i d- Broadcast - Schedul ed- Ar ea- Li st - 5GS I NTEGER :: = 4
i d- Broadcast - Cancel | ed- Ar ea- Li st - 5GS INTEGER :: = 4
i d- Broadcast - Enpt y- Ar ea- Li st - 5GS I NTEGER ::= 42
id-Restarted-Cell-List-NR |INTEGER ::= 43
id-Failed-Cell-List-NR |INTEGER ::= 44

id-List-of -5GS-TAl-for-Restart | NTEGER ::= 45

i d- War ni ng- Ar ea- Coordi nates | NTEGER :: =

i d- Test - Fl ag- 5GS | NTEGER :: = 47

R R R R R R R

-- Extension constants

R R R R R R R

khkkhkkhkkhkkhkkhkhkkhkhkhkhkkhkhkhkhhkhhhkhhhkhkhhhhkkhkhhkkhkkhkkhkhkkhkhhhkhkkhkkhkkhkkhkkhkkhkkhkkhkkkkkkkkkkkk*x*x*%

-- Lists

khkkhkkhkkhkkhkkhkkhkkhkkhkkhkhhhkhkhkhkhkhkhhhhhkhhhhkhkhkhkkhkkhkkhkhkhkhkhkhkkhkkhkkhkhkkhkkhkkhkkkkkkkkkkkkkk**x*%

| NTEGER : :
I NTEGER : :

256
65535

maxNr OF Errors
maxnoof Cel | | D

4
5
6

46

46

=3

=20
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maxnoof Cel | i nEAI I NTEGER :: = 65535
maxnoof Cel | i nTAI | NTEGER :: = 65535
maxNr OF TAl's | NTEGER :: = 65535

maxnoof Ener gencyAreal D | NTEGER :: = 65535
maxnoof TAI f or ar ni ng I NTEGER :: = 65535
maxPr ot ocol Ext ensi ons | NTEGER :: = 65535
maxProtocol | Es | NTEGER ::= 65535

maxnoof eNBI ds I NTEGER ::= 256

maxnoof RestartedCel | s I NTEGER ::= 256
maxnoof Restart TAls | NTEGER ::= 2048
maxnoof Restart EAls | NTEGER ::= 256
maxnoof Fai | edCel I's | NTEGER :: = 256
maxnoof 5GSTAls | NTEGER : : = 2048

maxnoof Cel | si ngNB I NTEGER ::= 16384
maxnoof Cel | si n5GS I NTEGER ::= 16776960
maxnoof Cel | si n5GSTAI | NTEGER :: = 65535
maxnoof RANNodes | NTEGER : : = 65535

maxnoof Rest art 5GSTAl s I NTEGER : : = 2048nmaxnoof Cel | sf or Rest art NR | NTEGER ::= 16384

END

4.4.8 Container Definitions

kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkkhkhkkhkhkhkkhkhkhkkhkhkhkkhkkhkkhkkhkhkkhkkhkhkhkkhkkhkkhkkkhkkhkkhkkkhkkkkkkkkkkkkk**x*%x

-- Container definitions

kkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkkhkhkhkkhkkkkhkkhkkkkkkkkkkkkkkkk*x*%x

SBC- AP- Cont ai ners {
itu-t (0) identified-organization (4) etsi (0) nobileDomain (0)
eps- Access (21) nodul es (3) sbc-AP (3) versionl (1) sbc-AP-Containers (5)}

DEFI NI TI ONS AUTQVATI C TAGS :: =

BEG N

khkkhkkhkkhkkhkkhkkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkkkk*x*x*%

-- |E paraneter types from ot her nodul es.

khkkhkkhkkhkkhkkhkkhkhkhkhkhhhhhhhhhhhhhhhhhhkhhhhhhkhhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkk*x*x*%

| MPORTS
Criticality,
Presence,
Pr ot ocol Ext ensi onl D,
Protocol | E-1 D
FROM SBC- AP- ConmonDat aTypes

maxPr ot ocol Ext ensi ons,
maxPr ot ocol | Es
FROM SBC- AP- Const ant s;

khkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhhhhkhkhkkhkhhkhhhhhkhkhkhkkhkkhkhkhkkhhkhkhkhkkhkkhkhkkhkkhkkhkkkkkkkkkkkkkk**x*%

-- Cass Definition for Protocol |Es

kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkkhkkhkhkhkhkkhkhkhkhkkhkkhkkkhkhkkhkkhkkhkkkkkkkkkkkkk**x*%

SBC- AP- PROTOCOL- | ES :: = CLASS {
& d Protocol IE-ID  UN QUE,
&criticality Criticality DEFAULT ignore,
&Val ue,
&presence Presence

}
W TH SYNTAX {
ID &d
CRITICALITY &criticality
TYPE &Val ue
PRESENCE &pr esence

}

khkkhkkhkkhkkhkhkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhkhhhkhkhkhkhkhkhkhkhkhkhkhkkkkx*x*

ETSI



3GPP TS 29.168 version 17.1.0 Release 17 48 ETSI TS 129 168 V17.1.0 (2022-05)

-- Cass Definition for Protocol Extensions

R R R R R R R R R

SBC- AP- PROTOCOL- EXTENSI ON : : = CLASS {
& d Protocol Ext ensi onl D UNI QUE,
&criticality Criticality DEFAULT ignore,
&Ext ensi on,

&presence Presence

}

W TH SYNTAX {
ID &d
CRITICALITY &criticality
EXTENSI ON  &Ext ensi on
PRESENCE &presence

R R R R R R

-- Container for Protocol I|Es

R R R R R

Prot ocol | E- Cont ai ner {SBC- AP- PROTOCOL- | ES : | EsSet Paran} ::=
SEQUENCE (SI ZE (0..maxProtocol | Es)) OF
Protocol | E-Field {{| EsSet Par ant}

Protocol | E-Fi el d { SBC- AP- PROTOCOL- | ES : | EsSet Paran} ::= SEQUENCE {
id SBC AP-PROTOCOL-| ES. & d ({| EsSet Parant),
criticality SBC-AP-PROTOCOL- | ES. &criticality ({1 EsSet Paran}{ @d})
val ue SBC- AP- PROTOCOL- | ES. &Val ue ({1 EsSet Parant{@d})

R R R R R

-- Container Lists for Protocol |E Containers

R R R R R R R

Prot ocol | E- Cont ai nerLi st {I NTEGER : | owerBound, |NTEGER : upperBound, SBC- AP-PROTOCOL-IES :
| EsSet Paran} ::=

SEQUENCE (S| ZE (| ower Bound. . upper Bound)) OF

Prot ocol | E- Cont ai ner {{| EsSet Parant}

kkhkkhkkhkkhkkhkkhkkhkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkkhkkhkhkkhkkhkkhkkhkhkkhkkhkkhkkhkkkkhkkhkkkkhkkkkkkkkkkkkkx*x*%x

-- Container for Protocol Extensions

kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkkhkhkhkhkkhkkhkhkkhkkhkkhkhkkhkkhkkhkkhkkkkkkkkkkkkkkkkk*x*%x

Pr ot ocol Ext ensi onCont ai ner {SBC- AP- PROTOCOL- EXTENSI ON : Ext ensi onSet Paran} ::=
SEQUENCE (S| ZE (1.. maxProtocol Extensions)) OF
Pr ot ocol Ext ensi onFi el d {{Ext ensi onSet Par ant }

Pr ot ocol Ext ensi onFi el d { SBC- AP- PROTOCOL- EXTENSI ON : Ext ensi onSet Paran} ::= SEQUENCE {
id SBC- AP- PROTOCOL- EXTENSI ON. & d ({ Ext ensi onSet Par ant) ,

criticality SBC AP- PROTOCOL- EXTENSI ON. &criticality ({ExtensionSetParanm{@d}),
ext ensi onVal ue SBC- AP- PROTOCOL- EXTENSI ON. &Ext ensi on ({Ext ensi onSet Paran} { @ d})

END
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4.4.9 Message transfer syntax

SBC-AP shall use the ASN.1 Basic Packed Encoding Rules (BASIC-PER) Aligned Variant as transfer syntax as
specified in ref. [10].

4.5 Handling of unknown, unforeseen or erroneous protocol
data

451 General

Protocol Error cases can be divided into three classes:
- Transfer Syntax Error;
- Abstract Syntax Error;
- Logical Error.

Protocol errors can occur in the following functions within a receiving node:

SBc-AP _ A
functional Logical Errors
entity
Abstract Syntax Errors
I
ASN.1 Decoding } Transfer Syntax Errors

Figure 4.5.1-1: Protocol Errors in SBc-AP

The information stated in clauses 4.5.2, 4.5.3 and 4.5.4, to be included in the message used when reporting an error, is
what at minimum shall be included. Other optional information elements within the message may also be included, if
available. Thisis also valid for the case when the reporting is done with a response message.

4.5.2 Transfer Syntax Error

A Transfer Syntax Error occurs when the receiver is not able to decode the received physical message Transfer syntax
errors are always detected in the process of ASN.1 decoding. If a Transfer Syntax Error occurs, the receiver should
initiate Error Indication procedure with appropriate cause value for the Transfer Syntax protocol error.

4.5.3  Abstract Syntax Error

45.3.1 General
An Abstract Syntax Error occurs when the receiving functional SBc-AP entity:
1. receives|Esor |E groupsthat cannot be understood (unknown IE id);

2. receives |Esfor which thelogica rangeisviolated (e.g.: ASN.1 definition: 0 to 15, the logical rangeis0to 10
(values 11 to 15 are undefined), and 12 will be received; this case will be handled as an abstract syntax error
using criticality information sent by the originator of the message);

3. doesnot receive |Es or | E groups but according to the specified presence of the concerning object, the IEsor |IE
groups should have been present in the received message;
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4. receives|Esor |E groups that are defined to be part of that message in wrong order or with too many
occurrences of the same |E or | E group;

5. receives|Esor |IE groups but according to the conditional presence of the concerning object and the specified
condition, the IEs or | E groups should not have been present in the received message.

Cases 1 and 2 (not comprehended | E/IE group) are handled based on received Criticality information. Case 3 (missing
IE/IE group) is handled based on Ciriticality information and Presence information for the missing |E/IE group specified
in the version of the specification used by the receiver. Case 4 (IEs or |E groupsin wrong order or with too many
occurrences) and Case 5 (erroneously present conditional 1Es or |E groups) result in rejecting the procedure.

If an Abstract Syntax Error occurs, the receiver shall read the remaining message and shall then for each detected
Abstract Syntax Error act according to the Criticality Information and Presence Information for the IE/IE group dueto
which Abstract Syntax Error occurred in accordance with clauses 4.5.3.4 and 4.5.3.5. The handling of cases4 and 5 is
specified in clause 4.5.3.6.

4.5.3.2  Criticality information

In the SBc-AP messages there is criticality information set for individual |Es and/or |E groups. This criticality
information instructs the receiver how to act when receiving an |E or an | E group that is not comprehended i.e. the
entire item (1E or |E group) which is not (fully or partially) comprehended shall be treated in accordance with its own
criticality information as specified in clause 4.5.3.4.

In addition, the criticality information is used in case of the missing |E/IE group abstract syntax error (see
clause 4.5.3.5).

The receiving node shall take different actions depending on the value of the Criticality Information. The three possible
values of the Ciriticality Information for an IE/IE group are:

- Reect IE;
- Ignore |E and Notify Sender;
- lgnorelE.

The following rules restrict when areceiving entity may consider an IE, an |E group or an EP not comprehended (not
implemented), and when action based on criticality information is applicable:

1. IE or IE group: When one new or modified |E or |E group isimplemented for one EP from a standard version,
then other new or modified IEs or | E groups specified for that EP in that standard version shall be considered
comprehended by the receiving entity (some may still remain unsupported).

2. EP: The comprehension of different EPs within a standard version or between different standard versionsis not
mandated. Any EP that is not supported may be considered not comprehended, even if another EP from that
standard version is comprehended, and action based on criticality shall be applied.

45.3.3 Presence information

For many |ES/IE groups which are optional according to the ASN.1 transfer syntax, SBc-AP specifies separately if the
presence of these IEYIE groupsis optional or mandatory with respect to MME/CBC application.

The presence field of the indicated classes supports three values:
1. Optiond;
2. Conditional;
3. Mandatory.

If an IE/IE group is not included in areceived message and the presence of the IE/IE group is mandatory or the
presenceis conditional and the condition is true according to the version of the specification used by the receiver, an
abstract syntax error occurs due to a missing |E/IE group.
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45.3.4  Not comprehended IE/IE group

45341 Procedure code

The receiving node shall treat the different types of received criticality information of the Procedure Code according to
the following:

Reject IE;

- If amessageisreceived with a Procedure Code marked with "Reject IE" which the receiving node does not
comprehend, the receiving node shall reject the procedure using the Error Indication procedure.

Ignore |E and Notify Sender:

- If amessageisreceived with a Procedure Code marked with "Ignore |E and Notify Sender" which the receiving
node does not comprehend, the receiving node shall ignore the procedure and initiate the Error Indication
procedure.

Ignore |E:

- If amessage is received with a Procedure Code marked with "Ignore |E" which the receiving node does not
comprehend, the receiving node shall ignore the procedure.

When using the Error Indication procedure to reject a procedure or to report an ignored procedure it shall include the
Procedure Code | E, the Triggering Message | E, and the Procedure Criticality | E in the Criticality Diagnostics IE.

45.3.4.2 Type of Message

When the receiving node cannot decode the Type of Message | E, the Error Indication procedure shall be initiated with
an appropriate cause value.

45.3.4.3 IEs other than the Procedure Code and Type of Message

The receiving node shall treat the different types of received criticality information of an |E/IE group other than the
Procedure Code | E and Type of Message | E according to the following:

Reject | E:

- If amessage initiating a procedure is received containing one or more |ES/IE groups marked with "Reject IE"
which the receiving node does not comprehend; none of the functional requests of the message shall be executed.
The receiving node shall reject the procedure and report the rejection of one or more |ES/I E groups using the
message normally used to report unsuccessful outcome of the procedure. In case the information received in the
initiating message was insufficient to determine avalue for all IEsthat are required to be present in the message
used to report the unsuccessful outcome of the procedure, the receiving node shall instead terminate the
procedure and initiate the Error Indication procedure.

- If amessage initiating a procedure that does not have a message to report unsuccessful outcomeis received
containing one or more |ES/IE groups marked with "Reject IE" which the receiving node does not comprehend,
the receiving node shall terminate the procedure and initiate the Error Indication procedure.

- If aresponse message is received containing one or more | Es marked with "Reject |E" which the receiving node
does no comprehend, the receiving node shall consider the procedure as unsuccessfully terminated and initiate
local error handling.
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Ignorel E and Notify Sender:

- If amessageinitiating a procedure is received containing one or more | es/| E groups marked with "Ignore |E and
Notify Sender" which the receiving node does not comprehend, the receiving node shall ignore the content of the
not comprehended |ES/I E groups, continue with the procedure asif the not comprehended IES/IE groups were
not received (except for the reporting) using the understood IES/I E groups, and report in the response message of
the procedure that one or more |ES/I E groups have been ignored. In case the information received in the
initiating message was insufficient to determine a value for al IEs that are required to be present in the response
message, the receiving node shall instead terminate the procedure and initiate the Error Indication procedure.

- if amessage initiating a procedure that does not have a message to report the outcome of the procedureis
received containing one or more | ES/1E groups marked with "Ignore |E and Notify Sender" which the receiving
node does not comprehend, the receiving node shall ignore the content of the not comprehended IES/IE groups,
continue with the procedure as if the not comprehended | ES/IE groups were not received (except for the
reporting) using the understood |ES/I E groups, and initiate the Error Indication procedure to report that one or
more |E</I E groups have been ignored.

- If aresponse message is received containing one or more |ES/IE groups marked with "Ignore |E and Notify
Sender" which the receiving node does not comprehend, the receiving node shall ignore the content of the not
comprehended | E/IE groups, continue with the procedure as if the not comprehended |ES/I E groups were not
received (except for the reporting) using the understood IES/IE groups and initiate the Error Indication
procedure.

IgnorelE:

- If amessageinitiating a procedure is received containing one or more |ES/1E groups marked with "Ignore |E"
which the receiving node does not comprehend, the receiving node shall ignore the content of the not
comprehended | ES/I E groups and continue with the procedure as if the not comprehended | ES/IE groups were
not received using only the understood 1ES/1E groups.

- If aresponse message is received containing one or more | ES/I E groups marked with "Ignore IE" which the
receiving node does not comprehend, the receiving node shall ignore the content of the not comprehended IES/1E
groups and continue with the procedure as if the not comprehended |ES/I E groups were not received using the
understood IEY/IE groups.

When reporting not comprehended | ES/I E groups marked with "Reject |E" or "Ignore |E and Notify Sender" using a
response message defined for the procedure, the Information Element Criticality Diagnostics | E shall be included in the
Criticality Diagnostics |E for each reported |E/IE group.

When reporting not comprehended 1ES/IE groups marked with "Reject IE" or "Ignore |E and Notify Sender" using the
Error Indication procedure, the Procedure Code | E, the Triggering Message |E, Procedure Criticality I1E, and the
Information Element Criticality Diagnostics |IE shall be included in the Criticality Diagnostics | E for each reported
|E/IE group.

45.3.5 Missing IE or IE group

The receiving node shall treat the missing IE/IE group according to the criticality information for the missing IE/IE
group in the received message specified in the version of the present document used by the receiver:

Reject |E:

- if arecelved message initiating a procedure is missing one or more |ES/IE groups with specified criticality
"Reject IE"; none of the functional requests of the message shall be executed. The receiving node shall reject the
procedure and report the missing |ES/IE groups using the message normally used to report unsuccessful outcome
of the procedure. In case the information received in the initiating message was insufficient to determine avalue
for all IEsthat are required to be present in the message used to report the unsuccessful outcome of the
procedure, the receiving node shall instead terminate the procedure and initiate the Error Indication procedure.

- if arecelved message initiating a procedure that does not have a message to report unsuccessful outcomeis
missing one or more | ES/I E groups with specified criticality "Reject |E", the receiving node shall terminate the
procedure and initiate the Error Indication procedure.

- if areceived response message is missing one or more |ES/IE groups with specified criticality "Reject |E, the
receiving node shall consider the procedure as unsuccessfully terminated and initiate local error handling.
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Ignorel E and Notify Sender:

- if arecelved message initiating a procedure is missing one or more |ES/IE groups with specified criticality
"Ignore |E and Notify Sender”, the receiving node shall ignore that those | Es are missing and continue with the
procedure based on the other |ES/I E groups present in the message and report in the response message of the
procedure that one or more | ES/I E groups were missing. In case the information received in the initiating
message was insufficient to determine avalue for all 1Es that are required to be present in the response message,
the receiving node shall instead terminate the procedure and initiate the Error Indication procedure.

- if arecelved message initiating a procedure that does not have a message to report the outcome of the procedure
is missing one or more |ES/I1E groups with specified criticality "Ignore | E and Notify Sender”, the receiving node
shall ignore that those |Es are missing and continue with the procedure based on the other |ES/IE groups present
in the message and initiate the Error Indication procedure to report that one or more |ES/| E groups were missing.

- if areceived response message is missing one or more |ES/IE groups with specified criticality "Ignore IE and
Notify Sender", the receiving node shall ignore that those | Es are missing and continue with the procedure based
on the other IES/I E groups present in the message and initiate the Error Indication procedure to report that one or
more |ES/| E groups were missing.

Ignorel E:

- if areceived message initiating a procedure is missing one or more |ESIE groups with specified criticality
"Ignore IE", the receiving node shall ignore that those | Es are missing and continue with the procedure based on
the other |ES/I E groups present in the message.

- if areceived response message is missing one or more |ES/IE groups with specified criticality "Ignore IE", the
receiving node shall ignore that those IES/IE groups are missing and continue with the procedure based on the
other IEYIE groups present in the message.

When reporting missing IES/IE groups with specified criticality "Reject IE" or "Ignore |E and Notify Sender" using a
response message defined for the procedure, the Information Element Criticality Diagnostics | E shall be included in the
Criticality Diagnostics |E for each reported 1E/IE group.

When reporting missing | ES/| E groups with specified criticality "Reject IE" or "Ignore |E and Notify Sender" using the
Error Indication procedure, the Procedure Code |E, the Triggering Message |E, Procedure Criticality IE, and the
Information Element Criticality Diagnostics |E shall be included in the Criticality Diagnostics | E for each reported
IE/IE group.

45.3.6 IEs or IE groups received in wrong order or with too many occurrences or
erroneously present

If a message with IEs or | E groups in wrong order or with too many occurrencesisreceived or if IEs or IE groups with
aconditional presence are present when the condition is not met (i.e. erroneously present), the receiving node shall
behave according to the following:

- If amessage initiating a procedure is received containing IEs or |E groupsin wrong order or with too many
occurrences or erroneously present, none of the functional requests of the message shall be executed. The
receiving node shall reject the procedure and report the cause value " Abstract Syntax Error (Falsely Constructed
Message)" using the message normally used to report unsuccessful outcome of the procedure. In case the
information received in the initiating message was insufficient to determine avalue for al |Esthat are required
to be present in the message used to report the unsuccessful outcome of the procedure, the receiving node shall
instead terminate the procedure and initiate the Error Indication procedure.

- If amessage initiating a procedure that does not have a message to report unsuccessful outcome is received
containing IEs or 1E groups in wrong order or with too many occurrences or erroneously present, the receiving
node shall terminate the procedure and initiate the Error Indication procedure, and use cause value "Abstract
Syntax Error (Falsely Constructed Message)".

- If aresponse message is received containing IEs or | E groups in wrong order or with too many occurrences or
erroneously present, the receiving node shall consider the procedure as unsuccessfully terminated and initiate
local error handling.

When determining the correct order only the | Es specified in the specification version used by the receiver shall be
considered.

ETSI



3GPP TS 29.168 version 17.1.0 Release 17 54 ETSI TS 129 168 V17.1.0 (2022-05)

45.4 Logical Error

Logical error situations occur when a message is comprehended correctly, but the information contai ned within the
message is not valid (i.e. semantic error), or describes a procedure which is not compatible with the state of the receiver.
In these conditions, the following behaviour shall be performed (unless otherwise specified) as defined by the class of
the elementary procedure, irrespective of the criticality information of the IE'S/I E groups containing the erroneous
values.

Class 1:

Where the logical error occursin arequest message of aclass 1 procedure, and the procedure has a message to report
this unsuccessful outcome, this message shall be sent with an appropriate cause value. Typical cause values are:

- Semantic Error;
- Message not compatible with receiver state.

Where the logical error is contained in arequest message of a class 1 procedure, and the procedure does not have a
message to report this unsuccessful outcome, the procedure shall be terminated and the Error Indication procedure shall
be initiated with an appropriate cause value. The Procedure Code |E and the Triggering Message | E within the
Criticality Diagnostics | E shall then be included in order to identify the message containing the logical error.

Where the logical error exists in a response message of a class 1 procedure, the procedure shall be considered as
unsuccessfully terminated and local error handling shall be initiated.

Class 2:

Where the logical error occursin a message of a class 2 procedure, the procedure shall be terminated and the Error
Indication procedure shall be initiated with an appropriate cause value. The Procedure Code | E and the Triggering
Message |E within the Criticality Diagnostics | E shall then be included in order to identify the message containing the
logical error.

45.5 Exceptions

The error handling for all the cases described hereafter shall take precedence over any other error handling described in
the other clauses of clause 4.5.

- If any type of error (Transfer Syntax Error, Abstract Syntax Error or Logical Error) is detected in the ERROR
INDICATION message, it shall not trigger the Error Indication procedure in the receiving Node but local error
handling.

- In case aresponse message or Error |ndication message needs to be returned, but the information necessary to
determine the receiver of that message is missing, the procedure shall be considered as unsuccessfully terminated
and loca error handling shall be initiated.

- If anerror that terminates a procedure occurs, the returned cause value shall reflect the error that caused the
termination of the procedure even if one or more abstract syntax errors with criticality "ignore and notify" have
earlier occurred within the same procedure.
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