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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI membersand non-members, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards’, which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Palicy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not congtitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

Foreword

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

The present document may refer to technical specifications or reports using their 3GPP identities, UMTS identities or
GSM identities. These should be interpreted as being references to the corresponding ETSI deliverables.

The cross reference between GSM, UMTS, 3GPP and ETS! identities can be found under
http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document “shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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Foreword
This Technical Specification (TS) has been produced by the 3 Generation Partnership Project (3GPP).

The present document defines the coding of information necessary for support of supplementary service operation on
the mobile radio interface layer 3 within the 3GPP system.1

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.
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1 Scope

The present document contains the coding of information necessary for support of supplementary service operation on
the mobile radio interface layer 3.

Clause 2 gives the functional definitions and contents of messages for call independent supplementary service
operations. Messages necessary for support of call related supplementary service operations are defined in TS 24.008.

Clause 3 gives the general format and coding for messages used for call independent supplementary service and the
format and coding of information elements used for both call related and call independent supplementary service
operations.

Clause 4 gives the specification of the call related and call independent supplementary service operations.

1.1 References

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

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

- For 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
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "3G Vocabulary".

[2] 3GPP TS 22.024: "Description of Charge Advice Information (CAI)".

[3] 3GPP TS 44.006: "Mobile Station - Base Station System (MS - BSS) interface Data Link (DL)
layer specification™.

[4] 3GPP TS 24.007: "Mobile radio interface signalling layer 3; General aspects'.

[5] 3GPP TS 24.008: "Mobile radio interface layer 3 specification™.

[6] 3GPP TS 24.010: "Mobile radio interface layer 3; Supplementary services specification; General
aspects’.

[7] 3GPP TS 24.080: "Mobile radio interface layer 3 supplementary services specification; Formats
and coding".

[8] 3GPP TS 24.090: "Unstructured supplementary services operation - Stage 3".

[9] 3GPP TS 29.002: "Mobile Application Part (MAP) specification”.

[10] 3GPPTS 29.011: "Signalling interworking for supplementary services'.

[171] ITU-T Recommendation X.680: "Information technology — Abstract Syntax Notation One
(ASN.1): Specification of basic notation".

[11b] ITU-T Recommendation X.681: "Information technology — Abstract Syntax Notation One
(ASN.1): Information object specification”.

[12] ITU-T Recommendation X.690: "Information technology — ASN.1 encoding rules: Specification
of Basic Encoding Rules (BER), Canonical Encoding Rules (CER) and Distinguished Encoding
Rules (DER)".

[13] ITU-T Recommendation X.880: "Data networks and open system communication - Open System

Interconnection - Service definitions - Remote operations. Concepts, model and notation”.
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[14]

[15]
[16]
[17]

1.2

3GPP TS 49.031: "Location Services (LCS); Base Station Application Part LCS Extension
(BSSAP-LE)".

3GPP TS 24.171: "NAS Signalling for Control Plane LCSin Evolved Packet System”.
3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS)".

3GPP TS 36.355: "Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning
Protocol (LPP)".

Abbreviations

Abbreviations used in the present document are listed in TR 21.905.

2
2.1

Message functional definitions and contents

General

This clause defines the structure of the messages of the layer 3 protocol defined in TS 24.080. These messages are
standard L 3 messages as defined in TS 24.007.

Each definition includes:

a) abrief description of the message;

b) atablelisting the information elementsin the order of their appearance in the message. In a sequence of
consecutive |Es with half octet length, the first I1E occupies bits 1 to 4 of octet N, the second bits 5 to 8 of octet
N, the third bits 1 to 4 of octet N+1 etc..

For each |E the table indicates:

1)

2)

3)

4)
5)
6)

the information element identifier, in hexadecimal notation, if the IE hasformat T, TV or TLV. If the IEl has
half octet length, it is specified by a notation representing the 1EI as a hexadecimal digit followed by a"-"
(example: B-);

the name of the |E (which gives an idea of the semantics of the element), which is used in this and other
specifications as a reference to the | E within the message;

the name of the type of the |E (which indicates the coding of the value part of the IE), and areferenceto a
description of the value part of the IE;

the presence requirement indication (M, C or O) for the IE, as defined in TS 24.007;
the format of the IE (T, V, TV, LV, TLV) asdefined in TS 24.007;

the length of the IE (or permissible range of lengths), in octets, in the message, where "?' means that the
maximum length of the |E is only constrained by the link layer protocol, and in the case of the facility |E by
possible further considerations specified in TS 24.010. This indication is non-normative.

¢) Subclauses specifying conditions for 1Es with presence requirement C or O in the relevant message. Together
with other conditions specified in TS 24.080, TS 24.010 or TS 24.08x and 24.09x-series this defines when the |IE
shall be included or not, what non-presence of such IEs means, and (for IEs with presence requirement C) the
static conditions for presence and/or non-presence of the 1Es (see TS 24.007).
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2.2

Table 2.1 summarizes the messages for call independent supplementary services control (see TS 24.010 for a detailed
description of call independent supplementary service messages).

Messages for supplementary services control

Table 2.1: Messages for call independent supplementary service control

Messages for supplementary service control Reference
FACILITY 2.3
REGISTER 2.4
RELEASE COMPLETE 2.5

2.3

This message is sent by the mobile station or the network to request or acknowledge a supplementary service. It is used
when information is to be conveyed and the transaction already exists, but is hot to be released. The supplementary
service to be invoked, and its associated parameters, are specified in the Facility information element (see table 2.2).

Facility

Table 2.2: FACILITY message content

IEI Information element Type / Reference Presence Format Length
Supplementary service Protocol discriminator M \Y, 1/2
protocol discriminator 3.2
Transaction identifier Transaction identifier M \% 1/2
3.3
Facility Message type M \% 1
message type 34
Facility Facility M LV 2-?
3.6
2.4 Register
2.4.1 Register (network to MS direction)

This message is sent by the network to the mobile station to assign a new transaction identifier for call independent
supplementary service control and to request or acknowledge a supplementary service (see table 2.3).

Table 2.3: REGISTER message content (network to MS direction)

IEI Information element Type / Reference Presence Format Length
Supplementary service Protocol discriminator M \% 1/2
protocol discriminator 3.2
Transaction identifier Transaction identifier M \Y 1/2

3.3
Register Message type M \% 1
message type 34
1C | Facility Facility M TLV 2-?
3.6
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2.4.2

This message is sent by the mobile station to the network to assign a new transaction identifier for call independent
supplementary service control and to request or acknowledge a supplementary service (see table 2.4).

Register (MS to network direction)

Table 2.4: REGISTER message content (MS to network direction)

IEI Information element Type / Reference Presence Format Length
Supplementary service Protocol discriminator M \% 1/2
protocol discriminator 3.2
Transaction identifier Transaction identifier M \Y, 1/2

3.3
Register Message type M \% 1
message type 34
1C |Facility Facility M TLV 2-?
3.6
7F |SS version SS version indicator 0] TLV 3
3.7.2
24.2.1 SS version

Thisinformation element shall be included if the supplementary service operation being invoked is implemented
according to the phase 2 or higher protocol version.

2.5

This message is sent by the mobile station or the network to rel ease a transaction used for call independent
supplementary service control. It may also request or acknowledge a supplementary service (see table 2.5).

Release complete

Table 2.5: RELEASE COMPLETE message content

IEI Information element Type / Reference Presence Format Length
Supplementary service Protocol discriminator M \Y, 1/2
protocol discriminator 3.2
Transaction identifier Transaction identifier M \% 1/2

3.3
Release Complete Message type M \Y, 1
message type 34
08 [Cause Cause (0] TLV 4-32
TS 24.008
1C [Facility Facility (0] TLV 2-?
3.6
2.5.1 Cause

This information element shall be included when the functional handling of the Cause |E is specified in the service

description or TS 29.011. If the functional handling of the Cause |E is not specified, the receiving entity may ignore the

IE.

2.5.2

Facility

This information element shall be included as required by the service description and the procedures defined in
TS 24.010.
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3 General message format and information elements
coding

The figures and text in this clause describe message contents. Within each octet, the bit designated "bit 1" is transmitted
first, followed by bits 2, 3, 4, etc. Similarly, the octet shown at the top of each figureis sent first.

3.1 Overview

Within the layer 3 protocol defined in TS 24.080, every message is a standard L3 message as defined in TS 24.007. This
means that the message consists of the following parts:

a) protocol discriminator;
b) transaction identifier;
C) messagetype;
d) other information elements, as required.
Unless specified otherwise, a particular information element may be present only once in a given message.

When afield extends over more than one octet, the order of bit values progressively decreases as the octet number
increases. The least significant bit of the field is represented by the lowest numbered bit of the highest numbered octet
of the field.

3.2 Protocol discriminator

The Protocol Discriminator (PD) and its use are defined in TS 24.007. TS 24.080 defines the protocols relating to the
PD values:

10 1 1supplementary services (call independent).

3.3 Transaction identifier

For general rules, format and coding of transaction identifier values, see TS 24.008.

3.4 Message type

The message type |E and its use are defined in TS 24.007. Table 3.1 defines the value part of the message type |E used
in the supplementary service protocol.

Table 3.1: Message types

gl7]6]5]4]3]2]1] Message types
x x 1 0 . . . . Clearing messages:

1 010 - RELEASE COMPLETE
x x 11 . . . . Miscellaneous message group:

1 010 - FACILITY

1 0 1 1 - REGISTER

For messages transmitted via CS domain the following applies:

- When the radio connection started with a core network node of earlier than R99, bit 8 shall be set to 0 and bit 7 is
reserved for the send sequence number in messages sent from the mobile station. In messages sent from the
network, bits 7 and 8 are coded with a"0". See 3GPP TS 24.007 [4].

- When the radio connection started with a core network node of R'99 or later, bits 7 and 8 are reserved for the
send sequence number in messages sent from the mobile station. In messages sent from the network, bits 7 and 8
are coded with a"0". See 3GPP TS 24.007 [4].
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For messages transmitted via PS domain the following applies:

- No sequence number shall be used. Bits 7 and 8 shall be coded with a"0". See 3GPP TS 24.007 [4]. If a
sequence number is received on the network side it shall be ignored.

3.5 Other information elements

These information elements are coded according to the general coding rules as defined in TS 24.008.

Table 3.2 contains the code-points all ocated to the information elements used in messages defined in this specification.
All IEs are defined in TS 24.008, but the content of the Facility and SS version indicator | Es are defined within this
specification.

Table 3.2: Information elements specific to call independent supplementary service control

87654321 Reference
(1E content)
o. ... ... Type 3 and 4 information elements
0001000 Cause TS 24.008
0011100 Facility 3.6
1111111 SS version indicator 382
3.6 Facility information element

The purpose of the Facility information element isto indicate the invocation and operation of supplementary services,
identified by the corresponding operation code within the Facility information element.

The Facility information element is coded as shown in figure 3.1 and tables 3.3 to 3.17.

The Facility isatype 4 information element with no upper length limit except that given by the maximum number of
octetsin a L3 message, see 3GPP TS 44.006.

8 7 6 |5 4 [3 2 |1
0 0 0 1 1 1 0 0 Joctet1

Facility IEI
Length of Facility contents octet 2
Component(s) (note) octet 3 etc.

NOTE:  One or more components may be included depending
on specific service requirements.

Figure 3.1: Facility information element

3.6.1 Component (octet 3 etc.)

This subclause provides the formats and encoding of componentsin the Facility information element. Formats and
encoding methods make use of and isa subset of ITU-T Rec. Q.773 (Transaction Capabilities formats and Encoding)
and T/S 43/BB. The used part of ITU-T Rec. Q.773 respectively T/S 43/BB is amost the same as the Component
Portion of TC messages. The only differenceis that returnResultNotLast is not used.

This subclause is further based on:
- ITU-T Rec. X.680 (Abstract Syntax Notation One (ASN.1): Specification of Basic Notation);

- ITU-T Rec. X.690 (Specification of Basic Encoding Rules (BER), Canonical Encoding Rules (CER) and
Distinguished Encoding Rules (DER));

and is consistent with these ITU-T Recommendations.
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The parametersin tables 3.3 to 3.6 may be one of the following:
- aSeguence of Parameters;
- aSet of Parameters;
- agpecific Parameter with its own tag (i.e. not part of a Sequence or Set);
- nothing at al (i.e. absent).

NOTE: Concerning the genera rules for encoding (structure of encoding, identifier octets, length octets, etc.) see
ITU-T Rec. X.690. For these general rules the same exceptions apply as stated in TS 29.002. This holds

also for tables 3.3 to 3.6.
Table 3.3: Invoke component
Invoke component Reference Mandatory indication
Component type tag 3.6.2 M
Component length X.690
Invoke ID tag 3.6.3
Invoke ID length X.690 M
Invoke ID 3.6.3
Linked ID tag 3.6.3
Linked ID length X.690 (0]
Linked ID 3.6.3
Operation Code tag 3.6.4
Operation Code length X.690 M
Operation Code 3.6.4
Parameters 4 o

Table 3.4: Return Result component

Return Result component Reference Mandatory indication
Component type tag 3.6.2 M
Component length X.690
Invoke ID tag 3.6.3
Invoke ID length X.690 M
Invoke ID 3.6.3
Sequence tag 3.6.5 O (note)
Sequence length X.690
Operation Code tag 3.6.4
Operation Code length X.690 O (note)
Operation Code 3.6.4
Parameters 4 O (note)
NOTE: Omitted if the Return Result component does not include any parameters.

Table 3.5: Return Error component

Return Error component Reference Mandatory indication
Component type tag 3.6.2 M
Component length X.690
Invoke ID tag 3.6.3
Invoke ID length X.690 M
Invoke ID 3.6.3
Error Code tag 3.6.6
Error Code length X.690 M
Error Code 3.6.6
Parameters 4 o
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Table 3.6: Reject component

Reject component Reference Mandatory indication

Component type tag 3.6.2 M
Component length X.690

Invoke ID tag (note) 3.6.3

Invoke ID length X.690 M

Invoke ID 3.6.3

Problem Code tag 3.6.7

Problem Code length X.690 M

Problem Code 3.6.7

NOTE: If the Invoke ID is not available, Universal Null (table 3.9) with length = 0 shall be used.

3.6.2 Component type tag
The Component type tag is coded context-specific, constructor asindicated in table 3.7.

Table 3.7: Coding of Component type tag

Component type tag 87654321
Invoke 10100001
Return Result 10100010
Return Error 10100011
Reject 10100100

3.6.3 Component ID tag

The term Component 1D refersto the Invoke ID or the Linked ID. The Component 1D tag is coded as shown in
table 3.8.

Table 3.8: Coding of Component ID tag

Component ID tag 87654321

Invoke ID 00000010

Linked ID (note) 10000000

NOTE:  This tag differs from the Invoke ID tag, which is coded as a Universal INTEGER, in order to distinguish it
from the following tag (Operation Code) which is also coded as a Universal INTEGER.

The length of a Component ID is 1 octet.

An Invoke Component has one or two Component IDs: an Invoke ID, and if it is desired to associate the Invoke with a
previous Invoke, then the Linked ID is provided in addition to the Invoke ID.

Return Result and Return Error Components have one Component ID, called an Invoke ID which is the reflection of the
Invoke ID of the Invoke Component to which they are responding.

The Reject Component uses as its Invoke ID, the Invoke ID in the Component being rejected. If thisID is unavailable
(e.g. due to mutilation of the message not detected by lower layers), then the Invoke ID tag is replaced with a universal
NULL tag as shown in table 3.9. Universal NULL has always length = 0.

Any kind of component, except aregject component, may be rejected.

Table 3.9: Coding of NULL tag

ol
o~
olo
oluo
[@] N
= (w
olN
(-

NULL tag

If an Invoke containing both Invoke and Linked IDs is being rejected, only the Invoke ID isused in the Reject
Component.
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3.6.4 Operation Code

Each Operation is assigned an Operation Code to identify it. An Operation Code follows an Operation Code tag and
Operation Code length. The Operation Code tag is coded as shown in table 3.10.

Table 3.10: Coding of Operation Code tag

ol
o
o|o
oo
o|h
oflw
=N
o

Operation Code tag

The Operation Codes for the different Operations are defined in subclause 4.5.

3.6.5 Sequence and Set tags

When there is more than one parameter in a Component (applicable to all Component types), they follow the Sequence
or Set tag, which are coded universal, constructor as shown in table 3.11.

Table 3.11: Coding of Sequence and set tags

Sequence and set tags 87654321
Sequence tag 00110000
Set tag 00110001

3.6.6 Error Code

Each Error isassigned a value (Error Code) to identify it.
An Error Code follows an Error Code tag and Error Code length. The Error Code tag is coded as shown in table 3.12.
Table 3.12: Coding of Error Code tag

[@] Yool
o
[@] o))
[} §é)]
[«] PN
olw
=N
ol

Error Code tag

The Error Codes for the different Errors are defined in subclause 4.5.

3.6.7 Problem Code

The Problem Code consists of one of the four elements. General Problem, Invoke Problem, Return Result Problem or
Return Error Problem. The tags for these elements are coded as shown in table 3.13.

Table 3.13: Coding of Problem tags

Problem tags 87654321
General Problem tag 10000000
Invoke Problem tag 10000001
Return Result Problem tag 10000010
Return Error Problem tag 10000011
The Problem Codes for the different Problems are shown in tables 3.14 to 3.17.
Table 3.14: Coding of General Problem Codes

General Problem Codes 87654321
Unrecognized Component 000000O0O
Mistyped Component 00000O0O012
Badly Structured Component 00000010
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Table 3.15: Coding of Invoke Problem Codes

Invoke Problem Codes 87654321
Duplicate Invoke 1D 00000O0O0O
Unrecognized Operation 00000O0OO012
Mistyped Parameter 00000010
Resource Limitation 00000011
Initiating Release 00000100
Unrecognized Linked ID 00000101
Linked Response Unexpected 00000110
Unexpected Linked Operation 00000111
Table 3.16: Coding of Return Result Problem Codes
Return Result Problem Codes 87654321
Unrecognized Invoke 1D 00000O0O0O
Return Result Unexpected 00000O0O01
Mistyped Parameter 00000010
Table 3.17: Coding of Return Error Problem Codes
Return Error Problem Codes 87654321
Unrecognized Invoke ID 00000O0O0O
Return Error Unexpected 000000012
Unrecognized Error 00000010
Unexpected Error 00000011
Mistyped Parameter 00000100

3.7 Version handling for supplementary services

3.7.1 Supplementary service screening indicator

The purpose of the supplementary service screening indicator isto alow the network to asses the capabilities of the M S
in advance of a network initiated SS activity. The SS screening indicator is sent in the mobile station classmark 2 as
defined in TS 24.008. The handling of the SS screening indicator is described in TS 24.010.

8 7 6 5 4 3 2 1
(note) (note) SS screening indicator (note)

NOTE: Valuesnot relevant to supplementary services.

Figure 3.2: Coding of SS screening indicator in mobile station classmark 2

Table 3.18: Coding of SS screening indicator in mobile station classmark 2

SS screening indicator in mobile station classmark 2 6 5
default value of phase 1 0 0
capability of handling of ellipsis notation and phase 2 error handling (note 1) 0 1
for future use (note 2) 1 0
for future use (note 2) 1 1
NOTE 1: Ellipsis notation is described in TS 24.010 and TS 29.002. SS Error handling is described in
TS 24.010.
NOTE 2: The network shall interpret these val ues the same as "01".
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3.7.2 Supplementary service version indicator

The purpose of the supplementary service version indicator isto allow the network to select the correct version of a
protocol for a specific supplementary service. The SS version indicator isincluded in messages as defined in TS 24.008
and TS 24.080. The coding described in table 3.19 refers to the first octet received in the SS version indicator. Any
other octets received shall be ignored. The handling of the SS version indicator is described in TS 24.010.

Table 3.19: Coding of SS version indicator

SS version indicator 876 54321
phase 2 service, ellipsis notation, and
phase 2 error handling is supported (note 1) 00O0O0O0OOOCO
SS-Protocol version 3 is supported, and 000O0O0O0OO01
phase 2 error handling is supported (note 1)
all other values are for future use (note 2)

NOTE 1: Ellipsis notation is described in TS 24.010 and TS 29.002. SS Error handling is described in TS 24.010.
NOTE 2: The network shall interpret all higher values of the SS version indicator the same as "00000001".

4 Supplementary services operation specifications

4.1 General

This clause specifies the abstract syntax for the Supplementary Service protocol using the Abstract Syntax Notation
One (ASN.1), defined in ITU-T Rec. X.680 and X.681.

The mapping of OPERATION and ERROR to components is defined in clause 3 of this specification.

The encoding rules which are applicable to the defined abstract syntax are the Basic Encoding Rules for Abstract
Syntax Notation One, defined in ITU-T Rec. X.690 with the same exceptions as stated in TS 29.002. For each
Supplementary Service parameter which has to be transferred by a Supplementary Service message, thereisa PDU

field (an ASN.1 NamedType) whose ASN.1 identifier has the same name as the corresponding parameter, except for the
differences required by the ASN.1 notation (blanks between words are removed, the first letter of the first word is
lower-case and the first letter of the following words are capitalized (e.g. "bearer service" is mapped to
"bearerService"). In addition some words may be abbreviated as follows:

- ms mobile subscriber;
- ss supplementary services,
- cug closed user group.

The ASN.1 datatype which follows the words "ARGUMENT", "PARAMETER" or "RESULT" (for information
objects of class"OPERATION" and "ERROR") is aways optional from a syntactic point of view. However, except
specific mention, it has to be considered as mandatory from a semantic point of view. When in an invoke component, a
mandatory element is missing in any component or inner data structure, areject component is returned with the problem
code "Mistyped Parameter”. When an optional element is missing in an invoke component or in an inner data structure
whileit is required by the context, an error component is returned; the associated type of error is"DataMissing".

In case an element is defined as mandatory in the protocol description (TS 24.080 including imports from TS 29.002),
but is not present according to the service description (stage 1 to stage 3), the ASN.1 protocol description takes
precedence over the diagrams in the TS 24.08x and 24.09x-series of technical specifications.

When possible operations and errors are imported from TS 29.002 thereby making the M SC transparent to most of the
messages sent to or from the M S.

Timer values for operations which reguire timers are shown as ASN.1 comments.

The extension marker "..." shall be used in the same way as described in TS 29.002 and shall be supported on the radio
interface by the M S and the network for all operations defined in this specification including those imported from TS
29.002.
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4.2 Operation types

Table 4.1 summarizes the operations defined for supplementary servicesin this specification and shows which of these

operations are cal related and call independent. The terms "call related” and "call independent” are defined in 3GPP
TS 24.010 [6]. Refer to 3GPP TS 24.171 [15] for operations for E-UTRAN LCS..

Table 4.1: Relevance of supplementary service operations

Operation name Call related SS Call independent SS

registerSS - +
eraseSS -
activateSS -
deactivateSS -
interrogateSS -
registerPassword -
getPassword -
processUnstructuredSS-Data +
forwardCheckSS-Indication -
processUnstructuredSS-Request
unstructuredSS-Request
unstructuredSS-Notify
forwardChargeAdvice

notifySS

forwardCUG-Info

buildMPTY

holdMPTY

retrieveMPTY

splitMPTY

explicitCT
accessRegisterCCEntry
eraseCCEntry

callDeflection

userUserService
Ics-LocationNotification -
lcs-MOLR -
Ics-AreaEventRequest -
Ics-AreaEventReport -
Ics-AreaEventCancellation -
Ics-PeriodicLocationRequest -
Ics-LocationUpdate -
Ics-PeriodicLocationCancellation -
Ics-PeriodicTriggeredinvoke - +

+ 4+ ++++
' + 4+ ++ 4+ o+

+ o+
.

+ 4+ + +++++

NOTE: The processUnstructuredSS-Data operation may be used call related by a GSM Phase 1 MS.

The following ASN.1 module defines operations by allocating them alocal value. For the involved operations the same

local valuesasin MAP are alocated.
SS- Operations {
itu-t identified-organization (4) etsi (0) nobil eDonmain (0) gsm Access (2) nodul es (3)
ss-Qperations (0) versionl2 (12)}
DEFINITIONS :: =
BEG N
EXPORTS
-- exports operations
-- operations defined in this specification
processUnstructuredSS-Data, notifySS, forwardChargeAdvice, forwardCUG Info, buil dWPTY, hol dMPTY,
retrieveMPTY, splitMPTY, explicitCT, accessRegisterCCEntry, callDeflection, userUserService,
| cs-LocationNotification, |Ics-MALR, |cs-AreaEvent Request, |cs-AreaEvent Report, |cs-
AreaEvent Cancel | ati on, |cs-PeriodicLocationRequest, |cs-LocationUpdate, |cs-
Peri odi cLocati onCancel | ati on, | cs-PeriodicTriggeredl nvoke;

| MPORTS

OPERATI ON FROM

ETSI



3GPP TS 24.080 version 15.0.0 Release 15 20 ETSI TS 124 080 V15.0.0 (2018-07)

Renot e- Oper ati ons- | nf or mati on- Gbj ects {
joint-iso-itu-t renote-operations(4)
i nformati onObj ect s(5) versionl(0)}

-- The MAP operations:

-- registerSS, eraseSS, activateSS, deactivateSS, interrogateSS, registerPassword,

-- getPassword, processUnstructuredSS-Request, unstructuredSS-Request, unstructuredSS-Notify
-- forwardCheckSS- I ndi cation

-- are inported from MAP-(perations in SS-Protocol nodul e.

-- inmports SS-data types

Noti fySS- Arg,

For war dChar geAdvi ceAr g,

For war dCUG- | nf 0Ar g,

SS- User Dat a,

AccessRegi st er CCEnt r yAr g,

Cal | Def | ecti onAr g,

User User Ser vi ceAr g,

Locati onNoti ficati onArg,

Locati onNoti fi cati onRes,

LCS- MOLRAr g,

LCS- MOLRRes,

LCS- Ar eaEvent Request Ar g,

LCS- Ar eaEvent Report Ar g,

LCS- Ar eaEvent Cancel | ati onAr g,
LCS- Peri odi cLocat i onRequest Ar g,
LCS- Peri odi cLocat i onRequest Res,
LCS- Locat i onUpdat eAr g,

LCS- Locat i onUpdat eRes,

LCS- Peri odi cLocat i onCancel | ati onArg,
LCS- Peri odi cTri gger edl nvokeAr g,
LCS- Peri odi cTri gger edl nvokeRes

FROM SS- Dat aTypes {
itu-t identified-organization (4) etsi (0) nobil eDonain (0) gsm Access (2) nodul es (3)
ss-DataTypes (2) versionl2 (12)}

-- inmports MAP-SS-data types
Regi st er CC- Ent ryRes
FROM MAP- SS- Dat aTypes {
itu-t identified-organization (4) etsi (0) nobileDomain (0)
gsm Network (1) nodul es (3) map-SS-DataTypes (14) versionl2 (12)}

-- inmports MAP-errors
i1l egal SS-Operation, ss-ErrorStatus, ss-NotAvailable, ss-SubscriptionViolation,
ss-Inconpatibility, systenfailure, facilityNotSupported, callBarred, unexpectedDataVal ue,
short TernDeni al , | ongTer nDeni al , dataM ssing, forwardingViolation, forwardingFail ed,
posi ti onMet hodFai | ure, resourcelLimtation
FROM MAP-Errors {
itu-t identified-organization (4) etsi (0) nobil eDomain (0) gsm Network (1) nodul es (3)
map- Errors (10) versionl2 (12)}

-- inmports SS-Errors
resour cesNot Avai | abl e, maxNunber O MPTY- Parti ci pant sExceeded, defl ecti onToServedSubscri ber,
i nval i dDef | ect edToNunber, speci al Servi ceCode, rejectedByUser, rejectedByNetwork
FROM SS-Errors {
itu-t identified-organization (4) etsi (0) nobileDonain (0) gsm Access (2) nodul es (3)
ss-Errors (1) versionl2 (12)}

-- operations definition

processUnstructuredSS-Data OPERATION ::={ -- Tiner T(PUSSD)= 15s to 30s
ARGUVENT SS- User Dat a
RESULT SS- User Dat a
-- optional
ERRORS {
systenfail ure |
unexpect edDat aVal ue}
CODE | ocal : 19 }

noti fySS OPERATION :: = {
ARGUVENT Not i f ySS- Arg
CODE | ocal : 16 }

f orwar dChar geAdvi ce OPERATION ::= { -- Tiner T(AoC) = 1ls to 40s
ARGUMENT For war dChar geAdvi ceArg
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RETURN RESULT TRUE

CODE | ocal : 125 }

forwardCUG | nfo OPERATION :: = {
ARGUVENT For war dCUG- | nf 0Ar g
CODE | ocal : 120 }

bui | dMPTY  OPERATION ::= { -- Tinmer T(BuildWMPTY)= 5s to 30s

RETURN RESULT TRUE
ERRORS {

i1l egal SS-Operation |

ss-ErrorStatus |

ss- Not Avai | abl e |

ss-lnconpatibility |

systenfailure |

resour cesNot Avai | abl e |

maxNunber Of MPTY- Parti ci pant sExceeded}
CODE local : 124 }

hol dMPTY OPERATION ::={ -- Tiner T(Hol dMPTY)= 5s to 30s
RETURN RESULT TRUE
ERRORS {
illegal SS-Operation |
ss-ErrorStatus |
ss-Inconpatibility |
facilityNot Supported |
syst enfail ure}
CODE | ocal : 123 }

retrieveMPTY OPERATION ::={ -- Tinmer T(RetrieveMPTY)= 5s to 30s
RETURN RESULT TRUE
ERRORS
illegal SS-Operation |
ss-ErrorStatus |
ss-Inconpatibility |
facilityNot Supported |
syst enfai | ure}
CODE | ocal : 122 }

splitMPTY  OPERATION ::={ -- Timer T(SplitMPTY)= 5s to 30s
RETURN RESULT TRUE
ERRORS {
illegal SS-Qperation |
ss-ErrorStatus |
ss-lnconpatibility |
facilityNot Supported |
syst enfai l ure}
CODE l ocal : 121 }

explicitCT OPERATION ::={ -- Timer T(ECT)= 5s to 15s

RETURN RESULT TRUE

ERRORS
illegal SS-Operation |
ss-ErrorStatus |
ss- Not Avai | abl e |
ss-Inconpatibility |
facilityNot Supported |
systenfailure |
resour cesNot Avai | abl e |
cal | Barr ed}

CODE | ocal : 126 }

accessRegi ster CCEntry OPERATION ::={ -- Tiner T(AccRegCCEntry)= 30s
ARGUVENT AccessRegi st er CCEntr yAr g
RESULT Regi ster CC-EntryRes
ERRORS {
systenfailure |
dat aM ssing |
unexpect edDat aVal ue |
callBarred |
illegal SS-Qperation |
ss-ErrorStatus |
ss-lnconpatibility |
short Ter mDeni al |
I ongTer nDeni al |
facilityNot Support ed}
CODE | ocal : 119 }
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-- the timer value is defined by T308, see also in TS 24.008 for definition of timer T308

cal | Defl ection OPERATION ::={ -- Timer T(CD)= 30s
ARGUMENT Cal | Def | ecti onArg
RETURN RESULT TRUE
ERRORS {
illegal SS-Operation |
ss-ErrorStatus |
ss- Not Avai |l abl e |
ss-lnconmpatibility |
facilityNot Supported |
systenfailure |
resour cesNot Avai | abl e |
forwardi ngViol ation |
call Barred |
def | ecti onToSer vedSubscri ber |
i nval i dDef | ect edToNunber |
speci al Servi ceCode |
f or war di ngFai | ed}
CODE | ocal : 117 }

-- the tiner value is defined by T305, see also in TS 24.008 for definition of tiner T305

-- extensionContainer shall not be used with this operation

user User Service OPERATION ::={ -- Tiner T(UUS3)= 10s
ARGUMENT User User Servi ceArg
RETURN RESULT TRUE
ERRORS
illegal SS-Operation |
ss-ErrorStatus |
ss- Not Avai | abl e |
ss-Inconpatibility |
facilityNot Supported |
systenfailure |
resour cesNot Avai | abl e |
rej ect edByNet work |
rej ect edByUser}
CODE | ocal : 118 }

-- The timer value for UUS3 is 10s; it is applicable only if UUS3 is activated by FAC LITY
-- message. |f UUS service (UUS1, UUS2 or UUS3) is activated by SETUP nessage, no tinmers are
-- needed. In those cases Return Result or Return Error nust be received within certain call

-- control messages, see 3GPP TS 24.087.
-- extensionContainer shall not be used with this operation.

| cs-LocationNotification OPERATION ::={ -- Timer T(LCSN)= 10s to 20s

ARGUVENT Locati onNoti fi cati onArg
RESULT LocationNotificationRes
ERRORS {

systenfailure |

unexpect edDat aVal ue}
CODE | ocal : 116 }

| cs- MOLR OPERATION ::={ -- Timer T(LCSL)= 10s to 300s
ARGUMENT LCS- MOLRAr g
RESULT LCS- MOLRRes
ERRORS {
systenfail ure |
unexpect edDat aVal ue |
dat aM ssing |
facilityNot Supported |
Ss-SubscriptionViol ation |
posi ti onMet hodFai | ur e}
CODE | ocal : 115 }

| cs- Ar eaEvent Request OPERATION ::={ -- Tiner T(LCSN)= 10s to 20s

ARGUMENT LCS- Ar eaEvent Request Arg
RETURN RESULT TRUE
ERRORS {
systenfailure |
facilityNot Supported |
unexpect edDat aVal ue}
CODE | ocal : 114 }
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| cs- AreaEvent Report OPERATION ::={ -- Timer T(LCSL)= 10s to 300s
ARGUVENT LCS- Ar eaEvent Report Arg
RETURN RESULT TRUE
ERRORS  {
systenfailure |
unexpect edDat aVal ue |
facilityNot Supported}
CODE | ocal : 113 }

| cs- AreaEvent Cancel | ati on OPERATION ::={ -- Tinmer T(LCSN)= 10s to 20s
ARGUVENT LCS- Ar eaEvent Cancel | ati onArg
RETURN RESULT TRUE
ERRORS {
systenfailure |
facilityNot Supported |
unexpect edDat aVal ue}
CODE local : 112 }

| cs- Periodi cLocati onRequest OPERATION ::={ -- Tinmer T(LCSN)= 10s to 20s
ARGUVENT LCS- Peri odi cLocat i onRequest Ar g
RESULT LCS- Peri odi cLocati onRequest Res
ERRORS {
systenfailure |
facilityNot Supported |
unexpect edDat aVal ue |
dat aM ssing }
CODE local: 111 }

| cs-Locati onUpdate OPERATION ::={ -- Timer T(LCSN)= 10s to 20s
ARGUVENT LCS- Locat i onUpdat eArg
RESULT LCS-Locati onUpdat eRes
ERRORS {
systenfailure |
unexpect edDat aVal ue}
CODE local: 110 }

| cs- Periodi cLocationCancel | ation OPERATION ::={ -- Tinmer T(LCSN)= 10s to 20s
ARGUMENT LCS- Peri odi cLocati onCancel | ati onArg
RETURN RESULT TRUE
ERRORS {
systenfailure |
unexpect edDat aVal ue}
CODE local: 109 }

| cs-Periodi cTri ggeredl nvoke OPERATION ::= { -- Tinmer T(LCSN)= 10s to 20s
ARGUVENT LCS- Peri odi cTri gger edl nvokeAr g
RESULT LCS-Peri odi cTri gger edl nvokeRes
ERRORS {
systenfailure |
facilityNot Supported |
unexpect edDat aVal ue |
dat aM ssing |
resourceLimtation }
CODE local: 108 }

END

4.2.1 Void

4.2.2 Operations description
For each operation this subclause provides a brief prose description.
4221 registerSS (MS --> network)

This operation isinvoked by an MS to register data related to a supplementary service in the network. When no
BasicService parameter is provided, the registration appliesto al provisioned and applicable basic services.

4222 eraseSS (MS --> network)

This operation isinvoked by an MSto erase data related to a supplementary service in the network. When no
BasicService parameter is provided, the erasure appliesto al provisioned and applicable basic services.

ETSI



3GPP TS 24.080 version 15.0.0 Release 15 24 ETSI TS 124 080 V15.0.0 (2018-07)

4.2.2.3 activateSS (MS --> network)

This operation isinvoked by an MSto request the network for a supplementary service activation. When no
BasicService parameter is provided, the activation appliesto all provisioned and applicable basic services.

4.2.2.4 deactivateSS (MS --> network)

This operation isinvoked by an M S to request the network for a supplementary service deactivation. When no
BasicService parameter is provided, the deactivation applies to al provisioned and applicable basic services.

4.2.2.5 interrogateSS (MS --> network)

This operation isinvoked by an MSto request the network for a supplementary service interrogation. When no
BasicService parameter is provided, the interrogation appliesto all provisioned and applicable basic services.

4.2.2.6 notifySS (network --> MS)

This operation is invoked by the network to forward a supplementary service notification towards a mobile subscriber.

4.2.2.7 registerPassword (MS --> network)

This operation isinvoked by an MS to register a new password related to the management by the subscriber himself of
subscription datain the HLR. The operation "Register password" will be successful if the subscriber can provide the old
password, the new password and the new password again as results of 3 subsequent operations " Get password"”.

42.2.8 getPassword (network --> MS)

This operation is invoked by the network to request a password from the maobile subscriber. It may be used to allow the
registration of a new password or the management of subscription data by the subscriber himself (e.g. modification of
call barring activation status).

4.2.2.9 processUnstructuredSS-Data (MS --> network)

This operation isinvoked by an MSto relay unstructured information in order to allow end to end SS operation between
the M S and the network following specific rules (e.g. embedding of keypad commands). The operation is used in order
to provide backward compatibility (see TS 24.090).

4.2.2.10 processUnstructuredSS-Request (MS --> network)
This operation isinvoked by an MS to start an unstructured supplementary service data application in the network.
4.2.2.11 unstructuredSS-Request (network --> MS)

This operation isinvoked by the network to request unstructured information from the MSin order to perform an
unstructured supplementary service data application.

4.2.2.12 unstructuredSS-Notify (network --> MS)

This operation is invoked by the network to give an unstructured supplementary service notification to the mobile user.

4.2.2.13 forwardCheckSSindication (network --> MS)

This operation isinvoked by the network to indicate to the mobile subscriber that the status of supplementary services
may not be correct in the network. The procedures for initiating ForwardCheckSS| ndication are specified in TS 29.002.

4.2.2.14 forwardChargeAdvice (network --> MS)

This operation isinvoked by the network to forward Advice of Charge information to the mobile subscriber.

4.2.2.15 buildMPTY (MS --> network)

This operation isinvoked by an MSto request the network to connect callsin amulti party call.
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4.2.2.16 holdMPTY (MS --> network)

This operation isinvoked by an MSto put the M S-connection to amulti party call (invoked by that MS) on hold.
4.2.2.17 retrieveMPTY (MS --> network)

This operation isinvoked by an MS to request retrieval of amulti party call held by that MS.

4.2.2.18 SplitMPTY (MS --> network)

This operation isinvoked by an MSto request a private communication with one of the remote partiesin a multi party
call invoked by that MS.

4.2.2.19 forwardCUG-Info (MS --> network)

This operation is used by an MSto explicitly invoke a CUG call.

4.2.2.20 explicitCT (MS --> Network)

This operation isinvoked by an MS to request the network to connect the two calls of the subscriber.

42221 accessRegisterCCEntry (MS --> Network)

This operation isinvoked by an MSto activate a CCBS request in the network.

4.2.2.22 callDeflection (MS --> Network)

This operation isinvoked by an MS to request the network to deflect the incoming call to a specified destination.
4.2.2.23 userUserService (MS --> Network, Network --> MS)

This operation isinvoked by an M S to request the network to allow an M S to send/receive information to/from another
subscriber in association with acall.

4.2.2.24 Ics-LocationNotification (network --> MS)

This operation isinvoked by the network to request a verification from the mobile subscriber for the attempted |ocation
request or to notify the subscriber about authorized location request.

Refer to 3GPP TS 24.171 [15] for Ics-LocationNotification operations for E-UTRAN LCS.
4.2.2.25 lcs-MOLR (MS --> Network)

This operation isinvoked by an MSto request the network to start location procedure, which is used to provide the MS
location estimate, location assistance data or deciphering keys for broadcast assistance data.

Refer to 3GPP TS 24.171 [15] for IcssMOLR operations for E-UTRAN LCS.

4.2.2.26 Ics-AreaEventRequest (network --> MS)

This operation is invoked by the network to request a mobile to start the deferred MT-LR Area Event procedure.

4.2.2.27 Ics-AreaEventReport (MS --> network)

This operation isinvoked by an M S to respond that the requested Area Event has occurred.

4.2.2.28 Ics-AreaEventCancellation (network --> MS)

This operation isinvoked by the network to request a mobile to cancel the deferred MT-LR Area Event procedure.

4.2.2.29 Ics-PeriodicLocationRequest (network --> MS)

This operation isinvoked by the network to request a mobile to start periodic reporting procedure.
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4.2.2.30 Ics-LocationUpdate (network --> MS)

This operation is invoked by the network to notify the mobile about the delivery of location estimates to an externa
LCS Client, or to deliver alocation estimate to the mobile in a periodic location procedure.

4.2.2.31 Ics-PeriodicLocationCancellation (network --> MS)

This operation isinvoked by the network to request a mobile to cancel the periodic reporting procedure.

4.2.2.32 Ics-PeriodicTriggeredinvoke (network --> MS)

This operation isinvoked by the network to request a mobile to start a periodic and triggered reporting procedure.

4.3 Errors
4.3.1 Errors ASN.1 specification

The following ASN.1 module provides an ASN.1 specification of errors. Errors from MAP areimported in the
SS-Protocol module in subclause 4.5. The module defines errors by allocating them alocal value. For the involved
errors the same local valuesasin MAP are alocated.

SS-Errors {
itu-t identified-organization (4) etsi (0) nobil eDonmain (0) gsm Access (2) nodul es (3)
ss-Errors (1) versionl2 (12)}

DEFINITIONS :: =
BEG N
I MPORTS

ERROR FROM
Renot e- Oper ati ons- | nfornation-Cbjects {joint-iso-itu-t renote-operations(4)
i nformati onObj ects(5) versionl(0)};

-- The MAP errors

-- unknownSubscri ber, bearer Servi ceNot Provi si oned, tel eserviceNotProvisioned,

-- illegal SS-Operation, ss-ErrorStatus, ss-NotAvail able, ss-SubscriptionViolation,

-- ss-lnconpatibility, systenfailure, dataM ssing, unexpectedDataVal ue, facilityNotSupported,
-- pw Regi strationFailure, negativePW Check, callBarred, nunmber O PWAttenptsViolation,

-- absent Subscriber, illegal Subscriber, illegal Equi pment, ussd-Busy, unknownAl phabet,

-- forwardingViolation, forwardi ngFail ed, resourcelLimtation

-- are inported fromMAP-Errors in SS-Protocol nodule.

-- errors definition

resourcesNot Avai l able ERROR ::= {
CODE | ocal : 127 }

maxNunber OfF MPTY- Parti ci pant sExceeded ERROR ::= {
CODE | ocal : 126 }

i nval i dDef | ect edToNunber ERROR ::= {
CODE |l ocal : 125 }

speci al Servi ceCode ERROR ::= {
CODE | ocal : 124 }

defl ecti onToServedSubscriber ERROR ::= {
CODE | ocal : 123 }

rej ectedByNetwork ERROR ::= {
CODE | ocal : 122 }

rej ectedByUser ERROR ::= {
CODE |l ocal : 121 }

END

4.3.2 Errors description

For each error this subclause provides a brief prose description.
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4.3.2.1 unknownSubscriber

Thiserror isreturned by the network when it is requested to perform an operation concerning an unknown subscriber.

4322 bearerServiceNotProvisioned

Thiserror is returned by the network when it is requested to perform an operation on a supplementary service and not
even a subset of the requested bearer service group has been subscribed to.

4.3.2.3 teleServiceNotProvisioned

Thiserror isreturned by the network when it is requested to perform an operation on a supplementary service and not
even a subset of the requested teleservice group has been subscribed to.

4.3.2.4 illegalSS-Operation

Thiserror is returned by the network when it is requested to perform anillegal operation which is defined as not
applicable for the relevant supplementary service(s) (e.g. registration request for a service which must be registered by
the administration). For the definition of the allowed operations for the individual supplementary services, see TS
24.08x and 24.09x-series of technical specifications.

4.3.2.5 ss-ErrorStatus

Thiserror is returned by the network when it is requested to perform an operation which is not compatible with the
current status of the relevant supplementary service. The current status may be given as additional information by use of
the SS-parameter.

4326 ss-NotAvailable

Thiserror is returned by the network when it is requested to perform an operation on a supplementary service whichis
not available in the current location area.

4.3.2.7 ss-SubscriptionViolation

Thiserror isreturned by the network when it is requested to perform an operation on a supplementary service,
transgressing the subscription restrictions. The nature of the restriction or the transgressed options may be sent as
parameters.

4.3.2.8 ss-Incompatibility

Thiserror isreturned by the network when it is requested for a supplementary service operation incompatible with the
status of an other supplementary service or with the teleservice or bearer service for which the operation is requested.
This error shall only be used if the operation is not compatible for even a subset of the teleservice group or bearer
service group specified in the request. The identity and status of the conflicting service may also be indicated. The
additional information may contain the SS-code parameter, the Basic Service Group parameter and the SS-status
parameter.

4.3.2.9 systemFailure
Thiserror isreturned by the network, when it cannot perform an operation because of afailure in the network.
4.3.2.10 dataMissing

Thiserror is returned by the network when an optional parameter is missing in an invoke component or an inner data
structure, while it is required by the context of the request.

4.3.2.11 unexpectedDataValue
Thiserror is returned by the network when it receives a parameter with an unexpected value, without type violation.

4.3.2.12 passwordRegistrationFailure

Thiserror is returned when a password registration procedure fails because of abnormal subscriber inputs. A more
specific diagnostic may be passed as error parameter and indicates situations such as:
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- invalid password format;
- new passwords mismatch.
4.3.2.13 negativePasswordCheck

This error is returned to indicate the negative result of a password check because the subscriber has not provided the
required password or has provided a password which does not match the valid one.

4.3.2.14 facilityNotSupported
Thiserror is returned by the network receiving arequest about a facility which is not supported in the PLMN.
4.3.2.15 resourcesNotAvailable

This error isreturned by the network to the MS if temporarily there are no resources to support e.g. a multi party call
available in the network.

4.3.2.16 maxNumberOfMPTY-ParticipantsExceeded

Thiserror isreturned by the network to the MSif the request must be rejected because the number of subscribersto join
amulti party call would exceed the maximum value.

4.3.2.17 callBarred

This error is returned by the network to the MS when call independent subscriber control procedures are barred by the
operator. The parameter "operator barring" shall be included.

4.3.2.18 numberOfPW-AttemptsViolation
Thiserror is returned by the network to the MS when the maximum number of wrong password attemptsis exceeded.
4.3.2.19 absentSubscriber

This error is returned when the subscriber has activated the detach service or the system detects the absence condition.
Thiserror is not used on the radio interface but only between network entities.

4.3.2.20 illegalSubscriber

This error isreturned when illegality of the access has been established by use of authentication procedure. Thiserror is
not used on the radio interface but only between network entities.

4.3.2.21 illegalEquipment

This error is returned when the IMEI check procedure has shown that the IMEI is blacklisted or not white—listed. This
error is not used on the radio interface but only between network entities.

4.3.2.22 ussd-Busy

This error isreturned by the M S to the network when the MS is not able to process the unstructured supplementary
service data operation due to an on-going MMI input of the user or an already existing call independent supplementary
service transaction.

4.3.2.23 unknownAlphabet

Thiserror is returned by the MS or the network when the al phabet/language used for the unstructured supplementary
service data operation is not known by the network or the M S.

4.3.2.24 invalidDeflectedToNumber

Thiserror is returned if the requested deflected-to number isinvalid.

4.3.2.25 specialServiceCode

Thiserror isreturned if diversion to a special service code was requested.
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4.3.2.26 deflectionToServedSubscriber

Thiserror isreturned if adiversion to the served subscriber's number was requested.

4.3.2.27 rejectedByNetwork

Thiserror is returned by the network when the network rejects User-to-User Signalling service request.
4.3.2.28 rejectedByUser

This error is returned by the remote party when the remote party rejects User-to-User Signalling service request.

4.3.2.29 positionMethodFailure

This error is returned by the network when the network is unable to obtain any of the location information requested or
none of the information obtained satisfies the requested LCS QoS or if requested L CS assistance data could not be
transferred or requested deciphering keys for broadcast assistance data could not be returned.

4.3.2.30 resourceLimitation

Thiserror is returned when a requested operation cannot be performed due to insufficient resources.
4.4 Data types and identifiers
4.4.1 General

The data types used in the SS protocol specifications are described in the ASN.1 module provided in subclause 4.4.2,
while subclause 4.4.3 provides an overview of the identifiers used in SS ASN.1 specifications.

Named val ues have been defined in the following module for the upper boundaries of the value ranges associated to
severa sub-type specifications.

4.4.2  ASN.1 data types

This subclause provides an ASN.1 module defining the abstract data types in operations and errors specification. Only
data types which are specific for this specification are defined. All other data types are imported from MAP together
with the import of operations and errors.

SS- Dat aTypes {
itu-t identified-organization (4) etsi (0) nobileDomain (0) gsm Access (2) nodules (3)
ss-DataTypes (2) versionl2 (12)}

DEFI NI TI ONS
IMPLICIT TAGS :: =
BEG N

-- exports all data types defined in this nodul e
| MPORTS

SS- Code

FROM MAP- SS- Code {
itu-t identified-organization (4) etsi (0) nobil eDomain (0) gsm Network (1) nodul es (3)
map- SS- Code (15) versionl2 (12)}

-- inports MAP-SS-Dat aTypes

SS- St at us, USSD- Dat aCodi ngSchene, USSD- String, CCBS-Feature

-- USSD- Dat aCodi ngSchene, USSD-String were introduced because of CNAP.

FROM MAP- SS- Dat aTypes {
itu-t identified-organization (4) etsi (0) nobileDomain (0) gsm Network (1) nodules (3)
map- SS- Dat aTypes (14) versionl2 (12)}

CUG | ndex,

Notificati onToMSUser

FROM MAP- MS- Dat aTypes {
itu-t identified-organization (4) etsi (0) nobileDomain (0) gsm Network (1) nodul es (3)
map- Ms- Dat aTypes (11) versionl2 (12)}
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maxSi gnal | nf oLengt h,

| SDN- Addr essStri ng,

| SDN- Subaddr essStri ng,

Al ertingPattern,

LCSC i ent Ext ernal | D,

AddressString,

LCSSer vi ceTypel D,

AgeOf Locat i onl nformati on,

GSN- Addr ess

FROM MAP- CormonDat aTypes {
itu-t identified-organization (4) etsi (0) nobil eDomain (0) gsm Network (1) nodul es (3)
map- CommonDat aTypes (18) versionl2 (12)}

Locat i onType,

Def erredLocat i onEvent Type,
LCSC i ent Narre,

LCS- QoS,

Hori zont al - Accur acy,
ResponseTi e,

Ext - Geogr aphi cal | nf or mati on,
Vel oci tyEsti mat e,

Suppor t edGADShapes,

Add- Geogr aphi cal | nf ormati on,
LCSRequest or | D,

LCS- Ref er enceNunber ,
LCSCodewor d,

AreaEvent | nf o,

Repor t i ngPLM\Li st ,

Per i odi cLDRI nf o,
SequenceNunber,

Cccurrencel nf o,

I nterval Ti ne

FROM MAP- LCS- Dat aTypes {

itu-t identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-LCS-DataTypes (25) versionl2 (12)}

-- data types definition

SS-UserData ::= | A5String (SIZE (1.. maxSignal | nfolLength))
Noti fySS-Arg :: = SEQUENCE{
ss- Code [1] SS-Code OPTI ONAL,
ss- St at us [4] SS-Status OPTI ONAL,
ss-Notification [5] SS-Notification OPTI ONAL,

cal | | sWaiting-Indicator [14] NULL OPTI ONAL,
cal | OnHol d- | ndi cat or [ 15] Cal | OnHol d- I ndi cat or OPTI ONAL,

mpt y- I ndi cat or [16] NULL OPTI ONAL,

cug- | ndex [17] CUG | ndex OPTI ONAL,
clirSuppressionRejected [18] NULL OPTI ONAL,

ect- | ndi cator [19] ECT- | ndi cat or OPTI ONAL,

namel ndi cat or [ 20] Namel ndi cat or OPTI ONAL,

ccbs- Feature [ 21] CCBS- Feat ure OPTI ONAL,
alertingPattern [22] Al ertingPattern OPTI ONAL,

mul ticall-Indicator [23] Mul ticall-Indicator OPTI ONAL}

-- The nanelndicator is defined because of CNAP.
Mul ticall -1 ndicator ::= ENUMERATED {
nbr - SNexceeded (0),
nbr - User exceeded (1)}
For war dChar geAdvi ceArg ::= SEQUENCE{
ss- Code [0] SS-Code,
char gi ngl nformati on [1] Chargi ngl nfornmati on,
SS-Notification ::= OCTET STRING (S| ZE (1))
-- Bit 8 76 54 00000 (Unused)
-- Bt 3 Call is forwarded indication to A-subscriber

-- (calling subscriber)
-- 0 No i nformation content
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-- 1 Qutgoing call has been forwarded to C

-- Bt 2 Call is forwarded indication to B-subscriber
-- (forwarding subscriber)

-- 0 No i nfornation content

-- 1 I ncom ng call has been forwarded to C

-- Bt 1 Call is forwarded indication to C subscriber
-- (forwarded-to subscriber)

-- 0 No i nformati on content

-- 1 Incoming call is a forwarded call

Char gi ngl nformation ::= SEQUENCE{

el [1] E1 OPTI ONAL,
e2 [2] E2 OPTI ONAL,
e3 [3] E3 OPTI ONAL,
ed4 [4] E4 OPTI ONAL,
e5 [5] E5 OPTIONAL,
e6 [6] E6 OPTI ONAL,
e7 [7] E7 OPTIONAL,
o)

E1l ::= INTEGER (0..nax10Ti nesUni t sPer Ti ne)
max10Ti mesUni t sPer Ti me | NTEGER ::= 8191

E2 ::= INTEGER (O0..nax10Ti nesTi nel nterval)
max10Ti mesTi nel nterval | NTEGER ::= 8191

E3 ::= I NTEGER (0..nax100Ti nesScal i ngFact or)
max100Ti nesScal i ngFact or | NTEGER ::= 8191

E4 ::= I NTEGER (0..nax10Ti nesl ncrenent)
max10Ti mesl ncrenment | NTEGER ::= 8191

E5 ::= INTEGER (0..nax10Ti nesl ncr enent Per Dat al nt er val )
max10Ti mesl| ncr emrent Per Dat al nt erval | NTEGER ::= 8191

E6 ::= I NTEGER (0..naxNunber O Segnent sPer Dat al nt er val )
maxNunber Of Segnent sPer Dat al nt erval | NTEGER ::= 8191

E7 ::= INTEGER (O0..nax10Ti neslnitial Ti ne)
max10Ti meslnitial Tinme | NTEGER ::= 8191

Cal | OnHol d- | ndi cat or : = ENUMERATED ({
call Retrieved (0),
call OnHol d (1)}

Forwar dCUG | nfoArg ::= SEQUENCE {
cug- | ndex [0] CUG I ndex OPTI ONAL,
suppressPref CUG [ 1] NULL OPTI ONAL,
suppr essQA [2] NULL OPTI ONAL,
-}

I ndi cat or ;= SEQUENCE {
ect-Call State [0] ECT-Call State,
rdn [1] RDN OPTI ONAL,

ECT.

ECT-Cal | State = ENUMERATED {
alerting (0),
active (1)}
Nanel ndi cator ::= SEQUENCE {

cal l'i ngNane [0] Name OPTI ONAL,
oo}

Name ::= CHO CE {

namePresent ati onAl | owed [0] NaneSet,
presentati onRestricted [1] NULL,
naneUnavai | abl e [2] NULL,
namePresentati onRestricted [3] NameSet}

NameSet ::= SEQUENCE {

dat aCodi ngSchene [ 0] USSD- Dat aCodi ngSchene,
I engt hl nCharacters [1] | NTEGER

naneString [2] USSD String,

oo}
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-- Nanel ndi cator, Name and NanmeSet are defined because of CNAP.
-- The USSD- Dat aCodi ngSchene shal |l indicate use of the default al phabet through the
-- follow ng encoding:
-~ bit 7 6 5 4 3 2 1 0
1

-- | 0o 0 0 0] 1 1 1
RDN :: = CHO CE {
present ati onAl | onedAddr ess [0] Renot ePartyNunber,
presentati onRestricted [1] NULL,
nunber Not Avai | abl eDueTol nt erwor ki ng [2] NULL,
presentati onRestri ct edAddress [3] RenotePartyNunber}
Renot ePar t yNunber 11 = SEQUENCE {
part yNunber [0] | SDN- AddressString,

part yNunber Subaddr ess [1] | SDN- SubaddressString OPTI ONAL,

AccessRegi st er CCEntryAr g ;.= SEQUENCE {
o)

Cal | Defl ecti onArg 11 = SEQUENCE {
def | ect edToNurber [0] AddressString,
def | ect edToSubaddr ess [1] | SDN- SubaddressString OPTI ONAL,

-}

User User Servi ceArg ::= SEQUENCE {
uUS- Servi ce [0] UUS- Servi ce,
uUS- Requi r ed [1] BOOLEAN,

UUS- Servi ce ::= ENUMERATED {
uUsL (1),
uus2 (2),
uus3 (3),
)

-- exception handling:
-- In case of UUS-Service with any other value, indicated as "UUS required",
-- but not understood by the M5, the call will be cleared.

LocationNotificationArg ::= SEQUENCE {
notificationType [0] Notificati onToMSUser,
| ocati onType [1] LocationType,
lcsCientExternal ID[2] LCSCientExternal |l D OPTI ONAL,

| csC i ent Nanme [3] LCSC ientNanme OPTI ONAL,
| csRequestor 1D [4] LCSRequestor|D OPTI ONAL,
| csCodewor d [5] LCSCodeword OPTI ONAL,

| csServi ceTypel D [6] LCSServiceTypel D OPTI ONAL,
def erredLocati onExt [7] DeferredLocati onExt OPTI ONAL }

-- The notificationType may only be set to notifylLocati onAl | owed,

-- notifyAndVerify-Locati onAl | owedl f NoResponse,

-- or notifyAndVerify-Locati onNot Al | owedl f NoResponse.

-- The | ocationEstimateType field of the |ocationType nay only be set to

-- currentlLocation, currentO Last KnownlLocati on,

-- notificationVerificationOnly, or activateDeferredLocation.

-- The deferredLocati onEvent Type field of the |ocationType may only be set to

-- enteringlntoArea, and/or |eavingFromArea, and/or beingl nsideArea,

-- and/or periodi cLDR

-- For LCS location notification of MI-LR for current |ocation, the

-- locationEsti mateType field of the |ocationType shall be set to currentLocation.
-- For LCS location notification of MI-LR for current or |ast known |ocation, the
-- locationEstimateType field of the | ocationType shall be set to currentOrLast KnownLocati on.
-- For the LCS location notification for the LDR of MS avail abl e event,

-- the locationEsti mateType field of the |ocati onType shall be set to currentlLocation.
-- For LCS location notification for the LDR of change of area event,

-- the locationEstimateType field of the l|ocationType shall be set to

-- activateDeferredLocation, and the deferredLocati onEvent Type shall be

-- set to enteringlntoArea, and/or |eavingFromArea, and/or beingl nsideArea.

-- For the post positioning LCS |ocation notification, the |ocationEstimateType

-- field of the locationType shall be set to notificationVerificationOnly.

-- For LCS location notification for the LDR of periodic |ocation event,

-- the locationEstimateType field of the locationType shall be set to

-- activateDeferredLocati on, and the

-- deferredLocati onEvent Type shall be set to periodi cLDR

-- For LCS location notification for the LDR of the notion event,

-- the locationEstimateType field of the locationType shall be set to
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-- activateDeferredLocation, the deferredLocati onEvent Type shall be omtted
-- and the deferredLocati onExt shall be set to notionEvent.

-- exception handling:

-- At reception of an unrecognised notificationType value the receiver shall reject the
-- operation with a return error cause of unexpected data val ue.

-- At reception of an unrecognised | ocati onType val ue the receiver shall reject the

-- operation with a return error cause of unexpected data val ue.

-- At reception of an unallowed notificationType value the receiver shall either ignore the
-- received operation or reject the operation with a return error cause of unexpected
-- data val ue.

-- At reception of an unallowed | ocationType val ue the receiver shall either ignore the
-- received operation or reject the operation with a return error cause of unexpected
-- data val ue.

Def erredLocationExt ::= BIT STRI NG {

nmoti onEvent (0) } (SIZE (1..16))
-- Abit set to one indicates that the correspondi ng deferred | ocation type is present.
-- Abit set to zero indicates that the correspondi ng deferred |l ocation type is absent.

LocationNotificationRes ::= SEQUENCE {
verificationResponse [0] VerificationResponse OPTI ONAL,
-}
Verificati onResponse: : = ENUMERATED {
per mi ssi onDeni ed (0),
per mi ssi onG ant ed (1),
}

-- exception handling:
-- an unrecogni zed val ue shall be treated the sane as val ue 0 (pernissionDenied)

LCS- MOLRAr g :: = SEQUENCE {
nmol r - Type [0] MOLR- Type,
| ocati onMethod [1] Locati onMet hod OPTI ONAL,
I cs- QS [2] LCS QS OPTI ONAL,
lcsOientExternal ID [3] LCSCientExternal | D OPTI ONAL,
m c- Nunber [4] | SDN- AddressString OPTI ONAL,

gpsAssi stanceData [5] GPSAssistanceData  OPTI ONAL,

éﬁbbortedGADShapes [ 6] SupportedGADShapes OPTI ONAL,
| csServi ceTypel D [7] LCSServiceTypel D OPTI ONAL,
ageOf Locati onlnfo [8] AgeO Locationlnformation OPTI ONAL,

| ocati onType [9] LocationType OPTI ONAL,
pseudonym ndi cator [10] NULL OPTI ONAL,
h-gm c-address [11] GSN Address OPTI ONAL,

| ocati onEsti mat e [12] Ext- Geographical I nformation OPTI ONAL,
vel oci tyEstinate [13] VelocityEstimate  OPTI ONAL,

ref erenceNunber [ 14] LCS-Ref erenceNunber OPTI ONAL,

peri odi cLDRI nfo [15] Peri odi cLDRI nfo OPTI ONAL,

| ocat i onUpdat eRequest [16] NULL OPTI ONAL,
sequenceNunber [17] SequenceNunber OPTI ONAL,
term nati onCause [18] Term nati onCause OPTI ONAL,
mo-1rShortCGircuit [19] NULL OPTI ONAL,

ganssAssi stanceData [ 20] GANSSAssi st anceDat a OPTI ONAL,
mul ti pl ePosi tioni ngProtocol PDUs [21] Ml tipl ePositioni ngProtocol PDUs OPTI ONAL }
| ocationl nfo [22] Locationlnfo OPTI ONAL }
-- The parameter |ocationMethod shall be included if and only if the molr-Type is set to val ue
-- deC pheringKeys or assistanceDat a.
-- The paraneter gpsAssistanceData shall be included if and only if the nmolr-Type is set to val ue
-- assistanceData and | ocationMethod is set to val ue assistedGPS or assi st edGPSandGANSS.
-- The parameter ganssAssistanceData shall be included if and only if the nolr-Type is set to val ue
-- assistanceData and | ocati onMethod is set to val ue assi stedGANSS or assi st edGPSandGANSS.
-- support edGADShapes shall not be included for deferred MOLR initiation or deferred MO LR or MI-LR
-- responses
-- nmul tiplePositioningProtocol PDUs may only be included for E-UTRAN access for an EPC- MO LR
-- locationMethod shall not be included for E-UTRAN access.
-- gpsAssi stanceData shall not be included for E-UTRAN access.
-- velocityEstimate shall not be included for E-UTRAN access.
-- periodi cLDRInfo shall not be included for E-UTRAN access.
-- locationUpdat eRequest shall not be included for E-UTRAN access.
-- sequenceNunber shall not be included for E-UTRAN access.
-- nmo-lIrShortCircuit shall not be included for E-UTRAN access.
-- ganssAssi stanceData shall not be included for E-UTRAN access.
-- locationlnfo shall be included if available for E-UTRAN access for a periodic and triggered
-- event report.
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MOLR- Type: : = ENUMERATED {

| ocationEsti nate (0),
assi stanceDat a (1),
deC pheri ngKeys (2),

deferredMo-1 r TTTPI nitiation (3),

def erredMo-1rSel fLocationlnitiation (4),

deferredM -1 rOno-1r TTTPLocati onEsti mate (5),

deferredM -1 rOrno-1rCancell ation (6,

peri odi cEvent (7),

ent eri ngAreaEvent (8),

| eavi ngAr eaEvent (9),

bei ngl nsi deAr eaEvent (10),

moti onEvent (11),

maxi mum nt er val Expi rati onEvent (12) }
-- exception handling:
-- an unrecogni zed val ue shall be rejected by the receiver with a return error cause of
-- unexpected data val ue.
-- For E-UTRAN access, only locationEstimate, assistanceData, periodi cEvent,
-- deferredM-1rOno-1rCancell ation, enteringAreaEvent, |eavingAreaEvent, beinglnsi deAreaEvent,
-- notionEvent or maxi num nterval Expi rati onEvent shall be included

Locat i onMet hod: : = ENUMERATED {

nsBasedECTD (0),
nsAssi st edECTD (1),
assi st edGPS (2),

nsBasedOTDOA  (3),
assi stedGANSS  (4),
assi st edGPSandGANSS ( 5)

-- exception handling:

-- When this paranmeter is received with val ue nsBasedEOID or nsAssi st edEOID and the MS
-- is canped on an UMIS Service Area then the receiver shall reject it

-- with a return error cause of unexpected data val ue.

-- Wen this paranmeter is received with val ue nsBasedOTDOA and the MS

-- is canped on a GSM Cel |l then the receiver shall reject it with a return error cause of
-- unexpected data val ue.

-- an unrecogni zed val ue shall be rejected by the receiver with a return error cause of
-- unexpected data val ue.

GPSAssi st anceData: : = OCTET STRING (S| ZE (1..38))
-- Cctets 1 to 38 are coded in the same way as the octets 3 to 7+2n of Requested GPS Data | E
-- in 3GPP TS 49.031 [14].

GANSSAssi st anceDat a: : = OCTET STRING (Sl ZE (1..40))
-- Cctets 1 to 40 are coded in the same way as the octets 3 to 9+2n of Requested GANSS Data | E
-- in 3GPP TS 49.031 [14]

Term nati onCause ::= ENUVERATED {
subscriberTerm nation (0),
uETer m nati on (1),
-}
Mul ti pl ePosi ti oni ngProtocol PDUs ::= SEQUENCE (SIZE (1..nmaxNunLPPMsg)) OF Positi oni ngProtocol PDU
Posi ti oni ngProt ocol PDU :: = OCTET STRI NG

-- PositioningProtocol PDU contains a LPP nmessage defined in 3GPP TS 36.355 [17].

maxNunLPPMsg | NTEGER :: = 3

LCS- MOLRRes: : = SEQUENCE {
| ocationEsti mate [0] Ext- Geographical | nformati on OPTI ONAL,
deci pheri ngKeys [1] Deci pheringKeys OPTI ONAL,

add- Locat i onEsti nat e [ 2] Add- Geogr aphi cal | nf ormati on OPTI ONAL,
vel oci tyEsti mat e [3] Vel ocityEstinmate OPTI ONAL,

ref erenceNunber [4] LCS-ReferenceNurmber OPTI ONAL,

h- gm c- addr ess [5] GSN- Address OPTI ONAL,
mo-1rShortCGircuit [ 6] NULL OPTI ONAL,

reporti ngPLM\Li st [ 7] ReportingPLM\Li st OPTI ONAL
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-- Paraneters | ocationEsti mate or add-Locati onEsti mate (one but not both)

-- shall be included if and only if the

-- nolr-Type in Locati onRequestArg was set to value | ocationEstimate.

-- Paraneter add-LocationEstimate shall not be included if the supportedGADShapes
-- paranmeter was not received in the LCS- MOLRArg.

-- The locationEsti mate and the add-|ocati onEsti mate paraneters shall not be sent if
-- the supportedGADShapes paraneter has been received in LCS- MOLRArg

-- and the shape encoded in |ocationEstimate or add-Locati onEstimate is not marked
-- as supported in supportedGADShapes. | n such a case LCS- MOLRArg

-- shall be rejected with error FacilityNotSupported with additional indication

-- shapeO Locati onEsti mat eNot Support ed.

-- Paraneter decipheringKeys shall be included if and only if the nolr-Type

-- in LocationRequest Arg was set to val ue deC pheri ngKeys.

-- Paraneter velocityEstimate may only be included if the I cs-QS in LCS-MOLRarg incl udes
-- vel oci tyRequest

-- deci pheringKeys shall not be included for E-UTRAN access.

-- referenceNunber shall not be included for E-UTRAN access.

-- h-gm c-address shall not be included for E-UTRAN access.

-- no-lrShortCrcuit shall not be included for E-UTRAN access.

-- reportingPLM\Li st shall not be included for E-UTRAN access.

Deci pheri ngKeys: : = OCTET STRI NG (SI ZE (15))
-- Cctets in DecipheringKeys are coded in the sane way as the octets 3 to 17 of Deciphering Key |IE
-- in 3GPP TS 49.031 [14]. |.e. these octets contain Current Deciphering Key, Next Deciphering Key

and
-- Ciphering Key Fl ag.
LCS- AreaEvent Request Arg :: = SEQUENCE {
r ef er enceNunber [0] LCS-ReferenceNunber,
h- gm c- addr ess [1] GSN- Address,
def erredLocat i onEvent Type [3] DeferredLocati onEvent Type,
areaEvent I nfo [4] AreaEventlnfo,
}
-- the nsAvail abl eValue in the DeferredLocati onEvent Type is not applicable for this procedure
LCS- AreaEvent Report Arg :: = SEQUENCE {
r ef erenceNunber [0] LCS- Ref erenceNunber,
h- gm c- addr ess [1] GSN- Address,
S}
LCS- Ar eaEvent Cancel | ati onArg 11 = SEQUENCE {
r ef erenceNunber [0] LCsS- Ref erenceNunber,
h-gm c- addr ess [1] GSN- Address,
oo}
LCS- Peri odi cLocati onRequest Arg :: = SEQUENCE {

ref erenceNunber [0] LCS-ReferenceNunber,
peri odi cLDRInfo [1] Peri odi cLDRI nfo,
lcsOientExternal ID [2] LCSCOientExternallD,

goS [3] LCS QS OPTI ONAL,
h-gm c-address [4] GSN Address OPTI ONAL,
nmo-1rShortCircuit [5] NuLL OPTI ONAL,

reporti ngPLM\Li st [ 6] ReportingPLM\Li st OPTI ONAL,

LCS- Peri odi cLocati onRequest Res ::= SEQUENCE {
mo-1rShortCGircuit [0] NULL OPTI ONAL,
o)

LCS- Locat i onUpdat eAr g 11 = SEQUENCE {

ref erenceNunber [0] LCS-ReferenceNunmber OPTI ONAL,

add- Locati onEsti nat e[ 1] Add- Geogr aphi cal I nformati on OPTI ONAL,
vel oci tyEsti mat e [2] Vel ocityEstinmate OPTI ONAL,
sequenceNunber [3] SequenceNumber OPTI ONAL,

-- add-LocationEstimate shall be included if and only if a location estimte was successfully
-- transferred towards an External LCS Cient or was successfully obtained for UE self |ocation
-- velocityEstimate may only be included if add-Locati onEstimate is included

LCS- Locat i onUpdat eRes ;1= SEQUENCE {
t er mi nati onCause [0] Term nati onCause OPTI ONAL,
}
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LCS- Peri odi cLocati onCancel | ati onArg :: = SEQUENCE {
ref erenceNunber [0] LCS-ReferenceNunber,
h-gm c-address [1] GSN Address OPTI ONAL,

LCS- Peri odi cTri gger edl nvokeArg ::= SEQUENCE {
r ef er enceNunber [0] LCS-ReferenceNunber,
h- gm c- addr ess [1] GSN- Address,
goS [2] LCS-QoS OPTI ONAL,
reporti ngPLM\Li st [3] ReportingPLM\Li st OPTI ONAL,
peri odi cLocati on [4] PeriodiclLocation OPTI ONAL,
ar eaEvent Reporti ng [5] AreaEvent Reporting OPTI ONAL,
nmot i onEvent Reporti ng [6] MbdtionEvent Reporting OPTI ONAL,

-- Only one of periodiclLocation, areaEventReporting and noti onEvent Reporting shall be included.
-- responseTime and vel oci t yRequest are not applicable in LCS-QoS.
-- reportingPLM\Li st provides a list of PLMNs in which event reporting is all owed.

Peri odi cLocation ;.= SEQUENCE {
peri odi cLDRI nf o [0] Peri odi cLDRI nf o,
s}
AreaEvent Reporting ::= SEQUENCE {
def erredLocat i onEvent Type [0] DeferredLocati onEvent Type,
ar eali st [1] Arealist,
occurrencelnfo [2] Cccurrencelnfo OPTI ONAL,
interval Ti me [3] Interval Time OPTI ONAL,
maxi mum nt er val [4] Maxi mum nterval OPTI ONAL,
sanpl i ngl nt erval [5] Sanplinglnterval OPTI ONAL,
duration [6] Duration OPTI ONAL,
| ocationlnfo [7] Locationlnfo OPTI ONAL,

-- nsAvail abl e and periodi cLDR i n Def erredLocati onEvent Type are not applicable.
-- interval Time and maxi mum nterval are not applicable when Cccurencelnfo is present with
-- the value of oneTi neEvent.

ArealLi st ::= SEQUENCE SI ZE (1..maxAreas) OF Area
maxAr eas I NTEGER ::= 250
Area ::= SEQUENCE {
areaType [0] AreaType,
arealdentification [1] Arealdentification,
-}
AreaType ::= ENUMERATED ({
tracki ngArea (0),
ecgi (1),
Arealdentification ::= OCTET STRING (SIZE (5..7))

-- The internal structure is defined as foll ows:

-- octet 1 bits 4321 Mobil e Country Code 1st digit

-- bits 8765 Mobi | e Country Code 2™ digit

-- octet 2 bits 4321 Mobi | e Country Code 3¢ digit

-- bits 8765 Mobi | e Network Code 3¢ digit if 3 digit MC included

-- or filler (1111)

-- octet 3 bits 4321 Mobi | e Network Code 1st digit

-- bits 8765 Mobi | e Network Code 2" digit

-- octets 4 and 5 Tracking Area Code for a Tracking Area (bit 8 of octet 4 is the
nost significant bit and bit 1 of octet 5 the least significant bit)

-- octets 4 until 7 E-UTRAN Cell ldentity for an ECA (bit 8 of octet 4 is the nost
significant bit and bit 5 of octet 7 the |least significant bit)

Maxi mum nterval ::= | NTEGER (1..86400)

-- maximumtime interval between consecutive event reports in seconds.
Sanplinglnterval ::= | NTEGER (1..3600)

-- maximumtinme interval between consecutive evaluations by a UE of a trigger event,
-- in seconds.

Duration ::= | NTEGER (1..8640000)

-- maxi mum duration of event reporting by a UE, in seconds

Location-Info ::= BIT STRING {

| ocationEsti nate (0) } (SIZE (1..32))
-- Abit set to one indicates that the correspondi ng requirenent is present.
-- Abit set to zero indicates that the correspondi ng requirenent is absent.
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-- The locationEstimate is a requirement to provide the UE | ocation for an event report to
-- the external client, but the location may be provided by either the UE or network.

Mot i onEvent Reporting = SEQUENCE {

I'i near Di st ance [0] LinearDi stance,

occurrencel nfo [1] GCccurrencelnfo OPTI ONAL,
interval Ti me [2] Interval Time OPTI ONAL,

maxi mum nt er val [3] Maxi mum nterval OPTI ONAL,

sanpl i ngl nt erval [4] Sanplinglnterval OPTI ONAL,
duration [5] Duration OPTI ONAL,

| ocationlnfo [6] Locationlnfo OPTI ONAL,

}

-- interval Time and maxi mum nterval are not applicable when Cccurencelnfo is present with
-- the value of oneTi neEvent.

Li near Di stance ::= | NTEGER (1..10000)
-- the minimumstraight |ine distance noved by a UE to trigger a notion event report, in neters.

LCS- Peri odi cTri gger edl nvokeRes ::= SEQUENCE {
o)

END

4.4.3 Identifiers definition

The parameters which are described in the following subclauses correspond to the identifiers used in operation and error
descriptions.

4431 charginginformation

The charginglnformation identifier refers to the necessary information for the Advice of Charge supplementary service
(see TS 22.024).

4.43.2 el

The el identifier refersto 10 times the number of LPLMN units per timeinterval in connection with the Advice of
Charge supplementary service, see TS 22.024.

4.4.3.3 e2

The e2 identifier refersto 10 times the length of the time interval in seconds in connection with the Advice of Charge
supplementary service, see TS 22.024.

4434 e3

The e3 identifier refersto 100 times the scaling factor to convert from LPLMN unitsto HPLMN unitsin connection
with the Advice of Charge supplementary service, see TS 22.024.

4.43.5 ed

The ed identifier refersto 10 times the LPLMN increment in connection with the Advice of Charge supplementary
service, see TS 22.024.

4.4.3.6 eb5

The €5 identifier refersto 10 times the number of LPLMN units incremented per datainterval in connection with the
Advice of Charge supplementary service, see TS 22.024.

4.43.7 e6

The e6 identifier refers to the number of segments per datainterval in connection with the Advice of Charge
supplementary service, see TS 22.024.

4.43.8 e’

The €7 identifier refersto 10 times the length of theinitial time interval in seconds in connection with the Advice of
Charge supplementary service, see TS 22.024.

ETSI



3GPP TS 24.080 version 15.0.0 Release 15 38 ETSI TS 124 080 V15.0.0 (2018-07)

4.4.3.9 ss-Code
The ss-Code identifier refers to the code which identify a supplementary service or agroup of supplementary services.
4.4.3.10 ss-Notification

The ss-Notification identifier refersto one or several supplementary service notifications which have to be forwarded to
amobile subscriber.

44311 ss-Status

The ss-Status identifier refers to the status of a supplementary service.

4.4.3.12 calllswaiting-Indicator

The calllswWaiting-Indicator identifier refersto the indication given to the mobile station that the call is waiting.
4.4.3.13 callOnhold-Indicator

The callOnHold-Indicator identifier refers to the indication given to the mobile station that the call has been put on hold
or has been retrieved.

4.4.3.14 mpty-Indicator

The mpty-Indicator identifier refersto the indication given to the mobile station that the multi party call has been
invoked.

4.4.3.15 forwardCUG-InfoArg

The forwardCUG-InfoArg identifier refers to the indication given from the mobile subscriber to the network in
connection with explicit invocation of a CUG call.

4.4.3.16 cug-Index
The cug-Index identifier refersto the index of a CUG given in an explicit invocation of a CUG call.
4.4.3.17 suppressPrefCUG

The suppressPrefCUG identifier refers to the mobile subscribers request to the network to prohibit the use of the
preferential CUG.

4.4.3.18 suppressOA

The suppressOA identifier refers to the mobile subscribers request to the network to prohibit the use of the subscriber
option "OA allowed".

4.4.3.19 clirSuppressionRejected

The clirSuppressionRejected identifier refers to the indication given to the mobile station that the CLIR suppression
request has been rejected.

4.4.3.20 ect-Indicator

The ect-Indicator identifier refers to the indication given to the mobile station that the call was transferred.

4.43.21 ect-CallState

The ect-Call State identifier refersto the state of the call to the other remote party in which Explicit Call Transfer was
invoked.

4.4.3.22 rdn

The Rdn identifier refersto the line identity information of the other remote party.
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4.4.3.23 presentationAllowedAddress

The presentationAllowedAddress identifier refersto the line identity of the other remote party that is allowed to be
presented.

4.4.3.24 presentationRestricted

The presentationRestricted identifier refersto the restriction of presentation of the line identity of the other remote
party.

Also, theidentifier refersto the restriction of presentation of the name identity of the calling party to the called party.
4.4.3.25 numberNotAvailableDueTolnterworking

The numberNotAvailableDueT ol nterworking identifier refers to the unavailability of the line identity of the other
remote party.

4.4.3.26 presentationRestrictedAddress

The presentationRestrictedAddress identifier refers to the line identity of the other remote party which presentation
restriction is overridden.

4.4.3.27 partyNumber

The partyNumber identifier refers to the remote party number.

4.4.3.28 partyNumberSubaddress

The partyNumberSubaddress identifier refers to remote party number subaddress.
4.4.3.29 namelndicator

The namelndicator identifier refers to the indication given to the mobile station that the name presentation has been
invoked.

4.4.3.30 namePresentationAllowed

The namePresentationAllowed identifier refers to the presentation of the calling party's name identity to the called
party.

4.43.31 nameUnavailable

The nameUnavailable identifier refers to the unavailability of the calling party's name identity to be offered to the called
party.

4.43.32 namePresentationRestricted

The namePresentationRestricted identifier refersto the calling party's name identity to be offered to the called party
with which presentation restriction is overridden.

4.4.3.33 deflectedToNumber

The DeflectedToNumber identifier refers to a party an incoming shall be deflected to.
4.4.3.34 deflectedToSubaddress

The DeflectedT oSubaddress identifier refers to a subaddress an incoming call shall be deflected to.

4.4.3.35 uUS-Service

The uUS-Service identifier refers to the UUS service (service 1, service 2 or service 3) to be requested.
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4.4.3.36 uUS-Required

The uUS-Required identifier refersto the option ("UUS required” or "UUS not required") given when requesting the
UUS service.

4.4.3.37 locationNotificationArg

The locationNotificationArg identifier refersto the location notification request which is sent to the MS by the network.
4.4.3.38 notificationType

The notificationType identifier refers to the type of location notification (notification or privacy verification).
4.4.3.39 locationNotificationRes

The locationNotificationRes identifier refers to the location notification response which is sent to the network by the
MS.

4.4.3.40 verificationResponse

The VerificationResponse identifier refersto the privacy verification response given by the MS user.
4.4.3.41 lcs-MOLRArg

ThelcssMOLRArg identifier refersto the MO-LR request parameters which are sent to the network by the MS.
4.4.3.42 molr-Type

The molr-Type identifier refers to the type of MO-LR.

4.4.3.43 locationMethod

The locationM ethod identifier refers to the location method, for which assistance datais requested by the M S.
4.4.3.44 gpsAssistanceData

The gpsAssistanceData identifier refers to the indication, which GPS assistance data is requested by the MS.
4.4.3.45 lcs-MOLRRes

ThelcssMOLRRes identifier refersto the MO-LR response parameters which are sent to the M S by the network.
4.4.3.46 decipheringKeys

The decipheringKeys identifier refers to the set of deciphering keys, that contains Current Deciphering Key, Next
Deciphering Key and Ciphering Key Flag.

4.43.47 multicall-Indicator

The multicall-Indicator identifier refers to the indication given to the mobile station that the number of active bearers
has exceeded the maximum number.

4.4.3.48 pseudonymindicator
The pseudonymlndicator identifier refers to the indication given to the LCS server that the pseudonym is needed.
4.4.3.49 LCS-PeriodicLocationRequestArg

The LCS-PeriodicL ocationRequestArg identifier refers to the LCS periodic location request sent to the MS by the
network.

4.4.3.50 LCS-PeriodicLocationRequestRes

The LCS-PeriodicL ocationRequestRes identifier refers to the LCS Periodic L ocation response sent by the MS to the
network.
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4.4.351 LCS-LocationUpdateArg

The LCS-LocationUpdagteArg identifier refers to the location update request sent to the M S by the network.
4.4.3.52 LCS-LocationUpdateRes

The LCS-LocationUpdateRes identifier refers to the location update response sent to the network by the M S.
4.4.3.53 LCS-PeriodicLocationCancellationArg

The LCS-PeriodicL ocationCancellationArg identifier refers to the periodic location cancel request sent to the MS by the
network.

4.4.3.54 terminationCause

The terminationCause identifier refersto the cause of cancellation of the periodic location procedure by the MS.
4.4.3.55 mo-IrShortCircuit

The mo-IrShortCircuit identifier indicates use of MO-LR Short Circuit.

4.4.3.56 locationUpdateRequest

The locationUpdateRequest identifier indicates |ocation update are required.

4.4.3.57 ganssAssistanceData

The ganssAssistanceData identifier refersto the indication, which GANSS assistance data is requested by the MS.
4.4.3.58 positioningProtocolPDU

The positioningProtocol PDU identifier refers to the UE positioning information (in LPP message format see 3SGPP TS
36.355 [17]) passedinalcssMOLR Invoke for E-UTRAN LCS.

4.4.3.59 multiplePositioningProtocolPDUs

The multiplePositioningProtocol PDUs identifier refers to a set of Positioning Protocol PDUs passed in alcs-
MOLRInvoke for E-UTRAN LCS.

4.4.3.60 LCS-PeriodicTriggeredinvokeArg

The LCS-PeriodicTriggeredinvokeArg identifier refers to the LCS periodic and triggered location invoke sent to the MS
by the network.

4.4.3.61 LCS-PeriodicTriggeredinvokeRes

The LCS-PeriodicTriggeredinvokeRes identifier refersto the LCS periodic and triggered location response sent by the
MS to the network.

4.4.3.62 periodicLocation

The periodicLocation identifier refers to parameters for periodic location of the MS.

4.4.3.63 areaEventReporting

The areaEventReporting identifier refers to parameters for periodic and triggered area event reporting for the M S.
4.4.3.64 arealist

The arealist identifier refersto a set of one or more areas for periodic and triggered area event reporting for the M S.
4.4.3.65 area

The areaidentifier refersto parameters for asingle areafor periodic and triggered area event reporting for the MS.
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4.4.3.66 areaType

The areaType identifier refers to the type of an areafor periodic and triggered area event reporting for the M S.

4.4.3.67 arealdentification

The arealdentification identifier refers to an identification of an areafor periodic and triggered area event reporting for
the MS.

4.4.3.68 maximumlnterval

The maximuminterval identifier refers to the maximum time interval between consecutive periodic and triggered event
reports for the MS.

4.4.3.69 samplinginterval

The samplingInterval identifier refers to the maximum evaluation interval for determining periodic and triggered event
reports for the MS.

4.4.3.70 duration

The duration identifier refers to the maximum duration for periodic and triggered event reports for the M S.

4.43.71 location-Info

The location-Info identifier refers to requirements for obtaining location information for periodic and triggered event
reports for the MS.

4.4.3.72 motionEventReporting

The motionEventReporting identifier refers to parameters for periodic and triggered motion event reporting for the MS.
4.4.3.73 linearDistance

The linearDistance identifier refers to a minimum linear distance for periodic and triggered motion event reporting for
the MS.

4.5 Operations and errors implementation

For the actual implementation of supplementary services, operations and errors have to be defined by value. The
following ASN.1 module, imports operation from the ASN.1 module described in subclause 4.2 and operations and
errors from MAP.

SS- Prot ocol  {
itu-t identified-organization (4) etsi (0) nobileDomain (0)
gsm Access (2) nodules (3) ss-Protocol (3) versionl2 (12)}

DEFINITIONS :: =
BEG N
I MPORTS

OPERATI ON
FROM Renvot e- Oper ati ons- | nf ormati on- Gbj ects {
joint-iso-itu-t renote-operations(4) informationhjects(5) versionl(0)}

-- inmports operations

-- inports operation from MAP-Mbi |l eServi ceCperations

f or war dCheckSS- | ndi cat i on

FROM MAP- Mobi | eSer vi ceQperati ons {
itu-t identified-organization (4) etsi (0) nobileDomain (0) gsm Network (1) nodules (3)
map- Mobi | eServi ceOperations (5) versionl2 (12)}

-- inports operations from MAP-Suppl ement arySer vi ceQper ati ons

regi sterSS, eraseSS, activateSS, deactivateSS, interrogateSS, registerPassword, getPassword,
processUnstruct uredSS- Request, unstructuredSS- Request, unstructuredSS-Notify, eraseCC Entry
FROM MAP- Suppl ement ar ySer vi ceQper ati ons {
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itu-t identified-organization (4) etsi (0) nobileDomain (0) gsm Network (1) nodul es (3)
map- Suppl enent ar ySer vi ceOper ations (8) versionl2 (12)}

-- inmports operations from SS-Qperations
processUnstructuredSS-Data, notifySS, forwardChargeAdvice, buil dMPTY, hol dMPTY, retrieveMPTY,
split MPTY, explicitCT, forwardCUG I nfo, accessRegisterCCEntry, call Deflection, userUserService,
| cs-LocationNotification, |cs-MALR |cs-AreaEvent Request, |cs-AreaEvent Report, |cs-
AreaEvent Cancel | ati on, |cs-PeriodicLocationRequest, |cs-LocationUpdate, |cs-
Peri odi cLocat i onCancel | ati on
FROM SS- Oper ati ons {
itu-t identified-organization (4) etsi (0) nobileDomain (0) gsm Access (2) nodules (3)
ss-Operations (0) versionl2 (12)}

Support ed- SS- Oper ati ons OPERATI ON :: = {forwardCheckSS-Indication | registerSS | eraseSS |
activateSS | deactivateSS | interrogateSS | registerPassword | getPassword |
processUnst ruct ur edSS- Request | unstructuredSS- Request | unstructuredSS-Notify | eraseCC-Entry |
processUnstructuredSS-Data | notifySS | forwardChargeAdvice | buil dMPTY | hol dMPTY |
retrieveMPTY | splitMPTY | explicitCT | forwardCUG Info | accessRegi ster CCEntry |

call Defl ection | userUserService | |cs-LocationNotification | Ics-MOLR | |cs-AreaEvent Request |
| cs- AreaEvent Report | |cs-AreaEventCancell ation | |cs-PeriodiclLocationRequest | |cs-
LocationUpdate | |cs-PeriodiclLocationCancellation | |cs-PeriodicTriggeredlnvoke }
END
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Annex A (informative):
Expanded ASN.1 Module "SS-Protocol"

The fully expanded ASN.1 sources of the SS protocol is provided for information at
http://www.3gpp.org/ftp/Specsarchive/24 _series/24.080/ASN.1/.
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Annex B (informative):
Change history
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Change history

TSG CN#| Spec Version CR <Phase> | New Version Subject/Comment

Apr 1999 |GSM 04.80 |7.0.0 Transferred to 3GPP CN1

CN#03  |24.080 3.0.0 Approved at CN#03

CN#06  |24.080 3.0.0 001 R99 3.1.0 Addition of LCS operations

CN#07 |24.80 3.1.0 002r1 [R99 3.2.0 Correction to Location Notification Type and
LCS-MOLR errors

CN#08 [24.080 3.20 004 R99 3.3.0 Correction of definition of Deflected-to
number

CN#09 (24.080 3.3.0 005r1 |R99 3.4.0 Message type: Alignment to 24.007 and
24.008

CN#09 |24.080 3.3.0 006 R99 3.4.0 Addition of error type description for
PositionMethodFailure

24.080 3.4.0 R99 3.4.1 Update of Annex A

CN#11  |24.080 3.4.1 Rel-4 4.0.0 Release 4 after CN#11

CN#12 |24.080 4.0.0 008 Rel-4 4.1.0 Add support in DTAP for all shapes defined
in 23.032

CN#12  |24.080 4.0.0 009 Rel-4 4.1.0 OTDOA location method to be added

CN#12 [24.080 4.0.0 011r1 (Rel-4 41.0 Addition of the description for Multicall
missing from 24.080

CN#14 [24.080 4.1.0 014 Rel-4 4.2.0 Message type: completion of alignment to
24.007 and 24.008

Cn~15 [24.080 4.2.0 015r1 |Rel-5 5.0.0 Introduction of the "Requestor ID"

CN#16 [24.080 5.0.0 023 Rel-5 5.1.0 LCS: error handling if shape not supported
by MS

CN#16 [24.080 5.0.0 018 Rel-5 5.1.0 LCS: Error handling if wrong method
requested in LCS-MOLR

CN#16 [24.080 5.0.0 016 Rel-5 5.1.0 LCS: Codeword and Service Type

CN#16 [24.080 5.0.0 020 Rel-5 5.1.0 Correction of Object Identifiers for ASN.1
modules

CN#17 |24.080 5.1.0 019r3 |Rel-5 5.2.0 Compatible upgrade to ASN.1:1997 of
24.080

CN#17 [24.080 5.1.0 024 Rel-5 520 Correction of references to FACILITY
information element

CN#18 [24.080 520 026r2 |Rel-5 5.3.0 LCS: Exception handling for positioning

methods MS Assisted E-OTD and MS
Assisted OTDOA

CN#21 [24.080 5.3.0 029 Rel-5 5.4.0 Reduce maximum length of "LCS
Requestor ID" and "LCS Codeword".

CN#21 [24.080 5.3.0 Rel-5 5.4.0 A wrong SS version indicator link corrected
in table 2.4.

CN#22  |24.080 5.4.0 031r2  |Rel-6 6.0.0 Deferred MT-LR Area Event

CN#23  |24.080 6.0.0 034 Rel-6 6.1.0 Removal of R-GMLC Address

CN#23  [24.080 6.0.0 033r1  |Rel-6 6.1.0 MO-LR Service Identity support

CN#26 [24.080 6.1.0 042r1 |[Rel-6 6.2.0 Sequence numbering for SS via PS

CN#26  |24.080 6.1.0 038 Rel-6 6.2.0 Correction of setting for timer T(LCSL)

CN#27 [24.080 6.2.0 043r1 (Rel-6 6.3.0 Miss alignment with stage 2 on reuse
mechanism

CN#27  |24.080 6.2.0 044r1  |Rel-6 6.3.0 Pseudonym indicator support in MO-LR

CT#29 |24.080 6.3.0 0045r2 |Rel-7 7.0.0 Enabling the Providing of Velocity

CT#29 |24.080 6.3.0 0046 Rel-7 7.0.0 ASN.1 module version update

CT#31 24.080 7.0.0 0047 Rel-7 7.1.0 Addition of Periodic Location Feature
Support

CT#33 [24.080 7.1.0 0048r1 [Rel-7 7.2.0 Removal of ASN.1 Expanded Source

CT#36 [24.080 7.2.0 0053r2 (Rel-7 7.30 Add Assisted GANSS as a New Positioning
Method

CT#37 24.080 7.3.0 0057r1 [Rel-7 7.4.0 Clarification of SS LCS Location Notification

CT#37  |24.080 7.3.0 0056r1 |Rel-7 7.4.0 Correction to GANSS Location Method

CT#42 |24.080 7.4.0 Rel-8 8.0.0 Upgraded unchanged from Rel-7

2009-12 |- 8.0.0 - Rel-9 9.0.0 Update to Rel-9 version (MCC)

CT#47 |24.080 9.0.0 0059r1 [Rel-9 9.1.0 E-UTRAN LCS Support

CT#48 [24.080 9.1.0 0063 Rel-9 9.2.0 ASN.1 Module Version Update

2011-03 [24.080 9.2.0 - Rel-10 10.0.0 Update to Rel-10 version (MCC)

2012-06 [24.080 10.0.0 - Rel-11 11.0.0 Update to Rel-11 version (MCC)

2014-09 [24.080 11.0.0 - Rel-12 12.0.0 Update to Rel-12 version (MCC)
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Change history

TSG CN#| Spec Version CR <Phase> | New Version Subject/Comment

2015-12 [24.080 12.0.0 Rel-13 13.0.0 Update to Rel-13 version (MCC)

2017-03 [24.080 13.0.0 - Rel-14 14.0.0 Update to Rel-14 version (MCC)

2017-06 |24.080 14.0.0 0064r2 |Rel-14 14.1.0 Enhancements to Location Services for
CloT

2018-06 [24.080 14..0 - Rel-15 15.0.0 Update to Rel-15 version (MCC)
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