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Foreword

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

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

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

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

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies the E-UTRAN radio network layer signalling protocol for the SLm interface. The SLm
Application Protocol (SLmAP) supports the functions of the SLm interface by signalling procedures defined in this
document. SLmAP is developed in accordance to the general principles stated in TS 36.305 [2] and TS 36.456 [3].

2 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
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

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

[2] 3GPP TS 36.305: "Stage 2 functional specification of User Equipment (UE) positioning in E-
UTRAN".

[3] 3GPP TS 36.456: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); SLm
interface general aspects and principles'.

[4] 3GPP TS 36.455: "LTE Positioning Protocol A (LPPa)".

[5] 3GPP TS 36.101: "User Equipment (UE) radio transmission and reception”.

[6] 3GPP TS 23.032: "Universal Geographical Area Description (GAD)".

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

Application Protocol”.

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

[9] 3GPP TS 36.111: "L ocation Measurement Unit (LMU) performance specification; User
Equipment (UE) positioning in E-UTRAN".

[10] 3GPP TS 36.104: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Base
Station (BS) radio transmission and reception”.

[11] 3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Physical
Channels and Modulation”.

3 Definitions, symbols and abbreviations

3.1 Definitions

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

Elementary Procedure: SLmAP consists of Elementary Procedures (EPs). An Elementary Procedure is a unit of
interaction between LMUs in the E-UTRAN and E-SMLCsin the EPC. These Elementary Procedures are defined
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separately and are intended to be used to build up complete sequencesin aflexible manner. If the independence
between some EPs isrestricted, it is described under the relevant EP description. Unless otherwise stated by the
restrictions, the EPs may be invoked independently of each other as standal one procedures, which can be activein
parallel. The usage of severa SLMAP EPstogether or together with EPs from other interfacesis specified in stage 2
specifications (e.g., TS 23.305[2]).

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

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

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

Unsuccessful:

- A signaling message explicitly indicates that the EP failed.

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

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

Class 2 EPs are considered always successful.

3.2 Symbols

3.3 Abbreviations

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

LMU Location Measurement Unit
SLmAP SLm Interface Application Protocol
SRS Sounding Reference Signal
TNL Transport Network Layer
UL RTOA Uplink Relative Time of Arrival
UTDOA Uplink Time Difference of Arrival
4 General
4.1 Procedure Specification Principles

The principle for specifying the procedure logic is to specify the functional behaviour of the terminating node exactly
and completely. Any rule that specifies the behaviour of the originating node shall be possible to be verified with
information that is visible within the system.

The following specification principles have been applied for the procedure text in clause 8:

- The procedure text discriminates between:
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1) Functionality which "shall" be executed

The procedure text indicates that the receiving node "shall" perform a certain function Y under a certain
condition. If the receiving node supports procedure X but cannot perform functionality Y requested in the
REQUEST message of a Class 1 EP, the receiving node shall respond with the message used to report
unsuccessful outcome for this procedure, containing an appropriate cause value.

2) Functionality which "shall, if supported” be executed

The procedure text indicates that the receiving node "shall, if supported,” perform acertain function Y under
acertain condition. If the receiving node supports procedure X, but does not support functionality Y, the
receiving node shall proceed with the execution of the EP, possibly informing the requesting node about the
not supported functionality.

- Any required inclusion of an optional |1E in aresponse message is explicitly indicated in the procedure text. If the
procedure text does not explicitly indicate that an optional | E shall be included in a response message, the
optional | E shall not be included. For requirements on including Criticality Diagnostics IE, see clause 10.

4.2 Forwards and Backwards Compatibility

The forwards and backwards compatibility of the protocol is assured by mechanism where al current and future
messages, and |Es or groups of related IEs, include ID and criticality fields that are coded in a standard format that will
not be changed in the future. These parts can always be decoded regardless of the standard version.

4.3 Specification Notations

For the purposes of the present document, the following notations apply:

Procedure When referring to an elementary procedure in the specification the Procedure Name is written with
thefirst lettersin each word in upper case characters followed by the word "procedure”, e.g., E-
RAB procedure.

Message When referring to a message in the specification the MESSAGE NAME is written with al letters
in upper case characters followed by the word "message”, e.g.,, MESSAGE NAME message.

IE When referring to an information element (1E) in the specification the Information Element Name
iswritten with the first letters in each word in upper case characters and all lettersin Italic font
followed by the abbreviation "1E", e.g., Information Element IE.

Vaueof anlE  When referring to the value of an information element (1E) in the specification the "Vaue" is
written asit is specified in subclause 9.2 enclosed by quotation marks, e.g., "Value".

5 SLmMAP Services

SLmMAP provides the signalling service between E-SMLC and the Location Measurement Unit (LMU) that is required
to fulfil the SLmAP functions described in clause 7. The procedures are divided into two groups:

1. UTDOA Measurement Information Transfer procedures;

2. SLm Interface Management procedures.

6 Services Expected from Signalling Transport

The signalling connection shall provide in sequence delivery of SLmAP messages. SLmAP shall be notified if the
signalling connection breaks.
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4 Functions of SLmAP

The SLmAP protocol has the following functions:

- Measurement Information Transfer. This function allows the E-SMLC to exchange measurement information
with the LMU for the purpose of UTDOA positioning.

- SLminterface management. Thisfunction allows initialization of the SL m interface and exchange of capability
information between the E-SMLC and LMU.

- Reporting of genera error situations. This function allows proper error reporting and handling.

Table 7.1: Mapping between SLmAP functions and LPPa EPs

Function
Measurement Information Transfer

Elementary Procedure(s)
a) Measurement
b) Measurement Update
¢) Measurement Abort
a) SLm Setup
b) Reset
Error Indication

SLm Interface Management

Reporting of general error situations

8 SLMAP Procedures

8.1

In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the
different classes):

List of SLmAP Elementary procedures

Table 8.1.1: Class 1 procedures

Elementary Initiating Message Successful Outcome Unsuccessful Outcome
Procedure Response message Response message
Measurement MEASUREMENT MEASUREMENT MEASUREMENT FAILURE

REQUEST RESPONSE
SLm Setup SLm SETUP SLm SETUP SLm SETUP FAILURE
REQUEST RESPONSE
Reset RESET REQUEST RESET
ACKNOWLEDGE

Table 8.1.2: Class 2 procedures

Elementary Procedure Message
Measurement Update MEASUREMENT UPDATE
Measurement Abort MEASUREMENT ABORT
Error Indication ERROR INDICATION

The following applies concerning interference between Elementary Procedures:

- The Reset procedure takes precedence over al other EPs.
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8.2 Measurement Procedures

8.2.1 Measurement

8211 General

The purpose of the Measurement procedure isto allow the E-SMLC to regquest the LM U to perform and report UL
RTOA measurements for the purpose of UTDOA positioning.

8.2.1.2 Successful Operation

E-SMLC LMU

MEASUREMENT REQUEST

\ 4

MEASUREMENT RESPONSE

Figure 8.2.1.2.1: Measurement procedure. Successful operation.

The E-SMLC initiates the procedure by sendinga MEASUREMENT REQUEST message to the LMU. The E-SMLC
shall include the deltaSSIE in the MEASUREMENT REQUEST message if SRS sequence hopping is enabled for that
particular measurement. If the deltaSSIE isincluded in the MEASUREMENT REQUEST message, the LMU shall
consider that SRS sequence hopping is enabled for the measurement being requested. If the requested measurement has
been successful, the LMU shall reply witha MEASUREMENT RESPONSE message.

8.2.1.3 Unsuccessful Operation

E-SMLC LMU

MEASUREMENT REQUEST

\4

MEASUREMENT FAILURE

Figure 8.2.1.3.1: Measurement procedure. Unsuccessful operation.

If the LMU cannot successfully measure the UL RTOA for the target UE, it shall respond witha MEASUREMENT
FAILURE message indicating the cause of the failure.

8.2.1.4 Abnormal Conditions
Not applicable.
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8.2.2 Measurement Update

8221 General

The purpose of the Measurement Update Procedure is to notify the LMU of a change in the previously signalled
measurement configuration for one or more cells for the UE being positioned.

8.2.2.2 Successful Operation

E-SMLC LMU

MEASUREMENT UPDATE

\4

Figure 8.2.2.2.1: Measurement Update: Successful Operation.

The E-SMLC initiates the procedure by sending a MEASUREMENT UPDATE message. The E-SMLC shall include
the deltaSSIE in the MEASUREMENT UPDATE message if SRS sequence hopping is enabled for that particular
measurement. If the deltaSSIE isincluded in the MEASUREMENT UPDATE message, the LMU shall consider that
SRS sequence hopping is enabled for the measurement.

Upon receiving the UL RTOA Measurement Configuration |E, the LMU shall overwrite the previously received
measurement configuration information.

8.2.2.3 Unsuccessful Operation
Not applicable.
8.2.2.4 Abnormal Conditions

If the LMU cannot identify the previously requested measurement to be modified, it shall ignore the MEASUREMENT
UPDATE message without taking further action.

8.2.3 Measurement Abort

8.23.1 General

The purpose of the Measurement Abort Procedure isto enable the E-SMLC to abort an on-going measurement
identified by the E-SMLC Measurement ID.
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8.2.3.2 Successful Operation
E-SMLC LMU
MEASUREMENT ABORT
— —

Figure 8.2.3.2.1: Measurement Abort Procedure: Successful Operation.

The E-SMLC initiates the procedure by sending a MEASUREMENT ABORT message.

Upon receiving this message, the LMU shall terminate the on-going measurement identified by the E-SMLC
Measurement ID and may release any resources previously allocated for the same measurement.

8.2.3.3 Unsuccessful Operation
Not applicable.
8.2.34 Abnormal Conditions

If the LMU cannot identify the previously requested measurement to be aborted, it shall ignore the MEASUREMENT
ABORT message without taking further action.

8.3 Management procedures

The following paragraphs describe the SLmAP interface management procedures.

8.3.1 SLm Setup

83.11 General

The purpose of the Setup procedure isto exchange application level data needed for the E-SMLC and the LMU to
correctly interoperate on the SLm interface. This procedure shall be the first SLmAP procedure triggered after the TNL
association has become operational.

8.3.1.2 Successful Operation

LMU E-SMLC

SLm SETUP REQUEST

A\ 4

SLm SETUP RESPONSE

¢

I I
Figure 8.3.1.2.1: SLm Setup procedure: Successful Operation.
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The LMU initiates the procedure by sending the SLm SETUP REQUEST message to the E-SMLC including the
appropriate data. The E-SMLC responds with an SLm SETUP RESPONSE message.

The exchanged data shall be stored in respective node and used for the duration of the TNL association. When this
procedure is finished, the SLm interface is operational and other SL mAP messages can be exchanged.

8.3.1.3 Unsuccessful Operation

LMU E-SMLC

SLm SETUP REQUEST

\4

SLm SETUP FAILURE

Figure 8.3.1.3.1: SLm Setup procedure: Unsuccessful Operation.

If the E-SMLC cannot accept the setup, it shall respond with an SLm SETUP FAILURE with an appropriate cause
value.

8314 Abnormal Conditions
Not applicable.

8.3.2 Reset

8.3.2.1 General

The purpose of the Reset procedureisto initialise or re-initialise the LMU SLmMAP contexts in the event of afailurein
either the LMU or E-SMLC. This procedure does not affect the application level configuration data exchanged during,
e.g., the SLm Setup procedure.

8.3.2.2 Successful Operation
8.3.2.2.1 Reset Procedure Initiated from the E-SMLC
E-SMLC LMU
RESET REQUEST
RESET ACKNOWLEDGE
I I

Figure 8.3.2.2.1.1: Reset procedure initiated from the E-SMLC.

In the event of afailure at the E-SMLC, which has resulted in the loss of some or al transaction reference information,
aRESET REQUEST message should be sent to the LM U.
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At reception of the RESET REQUEST message the LMU shall abort any other ongoing procedure (except another
Reset procedure) on the same SLm interface, delete any measurement information related to the E-SMLC, release
associated resources, and respond with the RESET ACKNOWLEDGE message.

8.3.2.2.2 Reset Procedure Initiated from the LMU

LMU E-SMLC

RESET REQUEST

A\ 4

RESET ACKNOWLEDGE

] ]
Figure 8.3.2.2.2.1: Reset procedure initiated from the LMU.

In the event of afailure at the LMU, which has resulted in the loss of some or al transaction reference information, a
RESET REQUEST message shall be sent to the E-SMLC.

At reception of the RESET REQUEST message the E-SML C shall abort any other ongoing procedure (except another
Reset procedure) on the same SLm interface, delete any measurement information related to the LMU, release
associated resources, and respond with the RESET ACKNOWLEDGE message.

8.3.2.3 Unsuccessful Operation
Void.
8.3.24 Abnormal Conditions

If a Reset procedure is ongoing in the LMU concerning one requesting E-SMLC and the LMU receivesaRESET
message from the same E-SMLC, the LMU shall respond with the RESET ACKNOWLEDGE message as described in
8.3.2.2.1.

If a Reset procedure is ongoing in the E-SMLC concerning one requesting LMU and the E-SMLC receivesa RESET
message from the same LMU, the E-SMLC shall respond with the RESET ACKNOWLEDGE message as described in
8.3.2.2.2.

If the requesting entity does not receive RESET ACKNOWLEDGE message, the requesting entity may reinitiate the
Reset procedure towards the same receiving entity provided that the content of the new RESET REQUEST message is
identical to the content of the previously unacknowledged RESET REQUEST message.

8.3.3 Error Indication

8.33.1 General

The Error Indication procedureis initiated by a node in order to report detected errorsin one incoming message,
provided they cannot be reported by an appropriate failure message.
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8.3.3.2 Successful Operation
LMU E-SMLC
ERROR INDICATION
| |

When the conditions defined in clause 10 are fulfilled, the Error Indication procedure is initiated by an ERROR

Figure 8.3.3.2.1: Error Indication procedure

INDICATION message sent from the receiving node.

The ERROR INDICATION message shall contain at |east either the Cause |E or the Criticality Diagnostics | E.

9 Elements for SLmAP Communication

9.1

9.1.1

MEASUREMENT REQUEST

Message Functional Definition and Content

This message is sent by the E-SMLC to request the LMU to make aUL RTOA measurement.

Direction: E-SMLC — LMU.

IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.2 YES reject
SLmMAP Transaction ID M 9.2.3 -
E-SMLC Measurement ID M 9.2.12 YES reject
UL RTOA Measurement M 9.24 YES reject
Configuration
9.1.2 MEASUREMENT RESPONSE
This message is sent by the LMU to report UL RTOA measurements for the target UE.
Direction: LMU — E-SMLC.
IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.2 YES reject
SLmMAP Transaction ID M 9.2.3 -
E-SMLC Measurement ID M 9.2.12 YES reject
UL RTOA measurements M 9.2.5 YES reject
Criticality Diagnostics 6] 9.2.11 YES ignore

9.1.3

MEASUREMENT FAILURE

This message is sent by the LMU to report measurement failure.
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Direction: LMU — E-SMLC.
IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.2 YES reject
SLmAP Transaction ID M 9.2.3 -
E-SMLC Measurement ID M 9.2.12 YES reject
Cause M 9.2.10 YES ignore
Criticality Diagnostics 6] 9.2.11 YES ignore
9.1.4 SLm SETUP REQUEST
This message is sent by the LMU to setup SLm with E-SMLC.
Direction: LMU — E-SMLC
IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.2 YES reject
SLmAP Transaction ID M 9.2.3 -
LMU 1D M 9.2.6 YES ignore
LMU Information ®) 9.2.8 YES ignore
9.1.5 SLm SETUP RESPONSE
This message is sent by the E-SMLC to information LMU
Direction: E-SMLC — LMU
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.2.2 YES reject
SLmMAP Transaction ID M 9.2.3 -
E-SMLC ID M 9.2.7 YES reject
Criticality Diagnostics (@) 9.2.11 YES ignore
9.1.6 SLm SETUP FAILURE
This message is sent by the E-SMLC to indicate SLm Setup failure.
Direction: E-SMLC — LMU
IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.2 YES reject
SLmMAP Transaction ID M 9.2.3 -
Cause M 9.2.10 YES ignore
Criticality Diagnostics 0] 9.2.11 YES ignore

9.1.7

RESET REQUEST

This message is sent from the E-SMLC to the LMU or vice versain order to reset the SLm interface.

Direction: E-SMLC — LMU or LMU — E-SMLC.
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IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.2 YES reject
SLmMAP Transaction ID M 9.2.3 -
Cause M 9.2.10 YES ignore
9.1.8 RESET ACKNOWLEDGE
This message is sent by the receiving entity as aresponse to a RESET REQUEST message.
Direction: E-SMLC — LMU or LMU — E-SMLC.
IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.2 YES reject
SLmMAP Transaction ID M 9.2.3 -
Criticality Diagnostics (6] 9.2.11 YES ignore
9.1.9 MEASUREMENT ABORT
This message is sent by the E-SMLC to request the LMU to abort the measurement identified by the E-SMLC
Measurement ID.
Direction: E-SMLC —» LMU.
IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.2 YES reject
SLmAP Transaction ID M 9.2.3 -
E-SMLC Measurement ID M 9.2.12 YES reject

9.1.10 MEASUREMENT UPDATE

This message is sent by the E-SMLC to indicate to the LM U that the previously signalled measurement configuration
for the target UE has changed for one or more cells, and to convey the SRS configuration for all cells with periodic

SRS configured for the target UE.

Direction: E-SMLC —» LMU.

IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.2 YES reject
SLmAP Transaction ID M 9.2.3 -
E-SMLC Measurement ID M 9.2.12 YES reject
UL RTOA Measurement M 9.24 YES reject
Configuration

9.1.11

ERROR INDICATION

This message is used to indicate that some error has been detected in the eNB or in the E-SMLC.

Direction: E-SMLC — eNB and eNB — E-SMLC.
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IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.3 YES ignore
SLmMAP Transaction ID M 9.24 -
Cause 0] 9.2.1 YES ignore
Criticality Diagnostics [®) 9.2.2 YES ignore
9.2 Information Element Definitions

9.2.1 General

Subclause 9.2 presents the SLmAP | E definitionsin tabular format. The corresponding ASN.1 definition is presented in
subclause 9.3. In case there is contradiction between the tabular format in subclause 9.2 and the ASN.1 definition, the
ASN.1 shall take precedence, except for the definition of conditions for the presence of conditional elements, where the
tabular format shall take precedence.

When specifying information elements which are to be represented by bitstrings, if not otherwise specifically stated in
the semantics description of the concerned |E or elsewhere, the following principle applies with regards to the ordering
of bits:

- Thefirst bit (Ieftmost bit) contains the most significant bit (MSB);
- Thelast hit (rightmost bit) contains the least significant bit (LSB);
- When importing bitstrings from other specifications, the first bit of the bitstring contains the first bit of the
concerned information;
9.2.2 Message Type

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

IE/Group Name | Presence | Range IE type and reference Semantics
description
Message Type Assumed
max no of
messages is
64.
>Procedure M (Measurement, , SLm Setup, Reset, Measurement
Code Update, Measurement Abort, Error Indication,...)
>Type of M CHOICE (Initiating Message, Successful Outcome,
Message Unsuccessful Outcome, ...)

9.2.3 SLmMAP Transaction ID

The SLmAP Transaction ID IE is used to associate al the messages belonging to the same procedure. Messages
belonging to the same procedure shall use the same Transaction ID.

The SLmAP Transaction ID is determined by the initiating peer of a procedure.

The SLmMAP Transaction ID shall uniquely identify a procedure among all ongoing parallel procedures using the same
procedure code, and initiated by the same peer.

IE/Group Name Presence Range IE Type and Semantics Description
Reference
SLmAP Transaction ID M INTEGER (0..32767,
)
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9.2.4 UL RTOA Measurement Configuration

The purpose of the UL RTOA Measurement Configuration I1E isto convey the UL RTOA measurement parameters to
the LMU.
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IE/Group Name

Presence

Range

IE Type and
Reference

Semantics Description

UL RTOA Reference Time

M

BIT STRING (64)

Time in seconds relative
to 00:00:00 on 1 January
1900 (calculated as
continuous time without
leap seconds and
traceable to a common
time reference) where
binary encoding of the
integer part is in the first
32 bits and binary
encoding of the fraction
part in the last 32 bits.
The fraction part is
expressed with a
granularity of 1 /2**32
second. This IE is defined
in reference to the SFN
initialization time, TS
36.455 [4].

Search Window Parameters

>Expected Propagation Delay

INTEGER
(1..1200,...)

UL RTOA expected
propagation delay as
defined in TS 36.111 [9].

>Delay Uncertainty

INTEGER
(1..100,...)

The uncertainty of the
propagation delay.
Mapping is included in TS
36.111 [9].

Number of Transmissions

INTEGER (1..500,...,
0)

The number of periodic
SRS transmissions. The
value of ‘0’ represents an
infinite number of SRS
transmissions.

SRS Configuration

<1.

maxServCell

>

Configuration of SRS for
corresponding serving
cells.

>PCI

INTEGER (0..503, ...)

Physical Cell ID TS
36.455 [4].

>UL EARFCN

INTEGER
(0..maxEARFCN, ...)

Corresponds to NUL for
FDD and NDL/UL for
TDD in ref. TS 36.104
[10]

>UL-bandwidth

ENUMERATED (n6,
nl5, n25, n50, n75,
nl00, ...)

Cell transmission
bandwidth configuration
in uplink corresponding to
an E-UTRA channel
bandwidth TS 36.104
[10], Table 5.6-1. Value
n6 corresponds to 6
resource blocks, nl15 to
15 resource blocks and
SO on.

>UL-CyclicPrefixLength

ENUMERATED
(Normal, Extended)

Uplink cyclic prefix TS
36.455 [4].

>srs-BandwidthConfig

ENUMERATED (bwO,
bw1l, bw2, bw3, bw4,
bw5, bw6, bw7, ...)

Cell-specific SRS
bandwidth configuration
TS 36.211 [11]. bwO
corresponds to value 0,
bwl to value 1 and so on.

>srs-Bandwidth

ENUMERATED (bwoO,
bw1l, bw2, bws3, ...)

UE-specific SRS
bandwidth configuration
TS 36.211 [11]

>srs-AntennaPort

ENUMERATED
(anl, an2, an4, , ...)

Number of antenna ports
for SRS transmission. TS
36.211[11]

>srs-HoppingBandwidth

ENUMERATED
(hbwO0, hbw1, hbw2,

SRS frequency hopping
bandwidth configuration
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hbw3, ...) TS 36.211 [11]
>srs-cyclicShift M ENUMERATED (csO, | SRS-Cyclic shift [36.211]
csl, cs2, cs3, cs4,
csb5, csb, ¢s7, ...)

>srs-Configindex M INTEGER (0..1023) SRS configuration index
[TS 36.213]
>MaxUpPt C-IfTDD ENUMERATED (true) | MaxUpPt TS 36.211 [11]
>transmissionComb M INTEGER (0..1) Transmission comb TS
36.211 [11]
>fregDomainPosition M INTEGER (0..23) Frequency domain
position TS 36.211 [11]
>groupHoppingEnabled M BOOLEAN Group-hopping-enabled
TS 36.211 [11]
>deltaSS ) INTEGER (0..29) deltaSS TS 36.211 [11]
Condition Explanation
IfTDD This IE shall be present if the UL-EARFCN IE refers to TDD
operation.
Range bound Explanation
maxServCell Maximum number of serving cells =5 TS 36.455 [4].
maxEARFCN Maximum value of UL EARFCN. Value is 262143.

9.25 UL RTOA Measurements

The purpose of the UL RTOA Measurements |E isto signal UL RTOA measurement results to the E-SMLC.

IE/Group Name Prese Range IE Type and Semantics Description
nce Reference
ULRTOAMeasurements M <0..maxNoULRT Information below
OA> included for each UL
RTOA measurement.
>UL EARFCN M INTEGER Corresponds to NUL for

(0..maxEARFCN,...) FDD and NDL/UL for
TDD in TS 36.104.

>UL RTOA M INTEGER (1..4800, LU RTOA Measruement.
o) Mapping of the measured
quantity is as defined in
TS 36.111 [9].
Range bound Explanation
maxNoULRTOA Maximum no. of UL RTOA measurements per UE is 5
, ONe measurement per carrier.
maxEARFCN Maximum value of UL EARFCN. Value is 262143.

9.2.6 LMU ID

Thisinformation element represents the LMU ID to uniquely identify an LMU within an E-UTRAN.

IE/Group Name Presence Range IE type and Semantics description
reference
LMU ID M INTEGER
(0..1048575)

9.2.7 E-SMLC ID

This information element represents the E-SMLC ID to uniquely identify an E-SMLC.
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IE/Group Name Presence Range IE type and Semantics description
reference
E-SMLC ID M INTEGER (0..255)

9.2.8

LMU Information

Thisinformation element represents the LMU Capability information.

IE/Group Name Presence Range IE type and Semantics description
reference
LMU Position (0] 9.2.9
ListofRFBands M <1..maxN Information below
oLMURIB included for each RF
ands. band supported
>FreqBandIndicator M INTEGER (1..256, Corresponds to E-UTRA
) Operating Band
in TS 36.101 [5] Table
5.5-1.
BWCombinationParameters (0] <l..maxB Applies for each UE in CA
WComb> only. List of supported
bandwidth combinations
in which the LMU can
perform UL RTOA
measurements for UES in
CA.
>SupportedBandwidthCombinatio | M INTEGER Supported bandwidth
nSet (1..maxBWCombS | combination set as
et) defined in 36.101.
>BandCombination M <lto
maxSimult
aneousBa
nds>
>>FregBandIndicator M INTEGER Corresponds to E-UTRA
(1..256,...) Operating Band in the
corresponding CA
bandwidth combination.
Range bound Explanation

maxBWComb Maximum no. of Band Combinations is 128.
maxBWCombSet Maximum index of the bandwidth combination set is 32.
maxSimultaneousBands Maximum number of Simultaneous Bands is 4.
maxNoLMURfBands Maximum number of LMU RF Bands is 256.

9.2.9 LMU Position

LMU Position IE is used to identify the geographical position of an E-UTRAN LMU. It is expressed as ellipsoid point
with altitude and uncertainty ellipsoid, with parameters according to TS 23.032 [6].
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IE/Group Name Presence Range IE Type and Semantics Description
Reference
Latitude Sign M ENUMERATED
(North, South)
Degrees Of Latitude M INTEGER (0..2°-1)
Degrees Of Longitude M INTEGER (-2%°..2%-
1)
Direction of Altitude M ENUMERATED
(Height, Depth)
Altitude M INTEGER (0..2"-1)
Uncertainty semi-major M INTEGER (0..127)
Uncertainty semi-minor M INTEGER (0..127)
Orientation of major axis M INTEGER (0..179)
Uncertainty Altitude M INTEGER (0..127)
Confidence M INTEGER (0..100)
9.2.10 Cause
The purpose of the Cause |E isto indicate the reason for a particular event for the SLmAP protocol.
IE/Group Name | Presence | Range IE Type and Reference Semantics
Description
CHOICE Cause | M
Group
>Radio
Network Layer
>>Radio M ENUMERATED
Network (Unknown or already allocated SLmAP ID,
Layer Cause RF frequency bands not supported,
RF bandwidth combination for a CA UE not
supported,
Invalid SRS configuration,
Unspecified, ...)
>Protocol
>>Protocol M ENUMERATED
Cause (Transfer Syntax Error,
Abstract Syntax Error (Reject),
Abstract Syntax Error (Ignore and Notify),
Message not Compatible with Receiver State,
Semantic Error,
Abstract Syntax Error (Falsely Constructed Message),
Unspecified, ...)
>Misc
>>Miscellan | M ENUMERATED
eous Cause (Control Processing Overload,
Processing Resources not available,
Hardware Failure,
O&M Intervention,
Unspecified, ...)

The meaning of the different cause valuesis described in the following tables. In general, "not supported" cause values

indicate that the related capability is missing. On the other hand, "not available" cause values indicate that the related
capability is present, but insufficient resources were available to perform the requested action.
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Radio Network Layer cause

Meaning

Unknown or already allocated
SLmMAP ID

The action failed because the SLmAP ID is either unknown, or
(for a first message received at the LMU) is known and already
allocated to an existing context.

RF frequency bands not supported

The LMU does not support UL RTOA measurements in the
requested RF band or RF band combinations for a CA UE.

RF bandwidth combination for a CA
UE not supported

The LMU does not support UL RTOA measurements for a CA
UE over the requested RF bandwidth or RF bandwidth
combinations.

Invalid SRS configuration

The received SRS configuration for the target UE was not
valid.

Unspecified

Sent when none of the above cause values applies but still the
cause is Location Measurement related.

Protocol cause

Meaning

Transfer Syntax Error

The received message included a transfer syntax error.

Abstract Syntax Error (Reject)

The received message included an abstract syntax error and
the concerning criticality indicated "reject".

Abstract Syntax Error (Ignore And
Notify)

The received message included an abstract syntax error and
the concerning criticality indicated "ignore and notify".

Message Not Compatible With LMU
State

The received message was not compatible with the LMU state.

Semantic Error

The received message included a semantic error.

Abstract Syntax Error (Falsely
Constructed Message)

The received message contained IEs or IE groups in wrong
order or with too many occurrences.

Unspecified

Sent when none of the above cause values applies but still the
cause is Protocol related.

Miscellaneous cause

Meaning

Control Processing Overload

Control processing overload.

Not Enough Processing Resources
Available

No enough resources are available related to location
processing.

Hardware Failure

Action related to hardware failure.

O&M Intervention

The action is due to O&M intervention.

Unspecified Failure

Sent when none of the above cause values applies and the
cause is not related to either the Location Processing or
Protocol categories.

9.2.11 Criticality Diagnostics

ETSI TS 136 459 V11.3.0 (2013-09)

The Criticality Diagnostics IE is sent by the E-SMLC or the LMU when parts of areceived message have not been
comprehended or were missing, or if the message contained logical errors. When applicable, it contains information
about which 1Es were not comprehended or were missing. The conditions for inclusion of the SLmAP Transaction ID
|E are described in clause 10.

For further details on how to use the Criticality Diagnostics | E, (see clause 10).
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IE/Group Name Presence Range IE type and Semantics description
reference
Procedure Code (0] INTEGER (0..63) Procedure Code is to be used if
Criticality Diagnostics is part of
Error Indication procedure, and
not within the response
message of the same procedure
that caused the error
Triggering Message (0] ENUMERATED(initi | The Triggering Message is used
ating message, only if the Criticality Diagnostics
successful is part of Error Indication
outcome, procedure.
unsuccessful
outcome)
Procedure Criticality o ENUMERATED(reje | This Procedure Criticality is
ct, ignore, notify) used for reporting the Criticality
of the Triggering message
(Procedure).
SLmMAP Transaction ID 0] 9.2.3
Information Element 0 to <maxnoof
Criticality Diagnostics errors>
>|E Criticality M ENUMERATED(reje | The IE Criticality is used for
ct, ignore, notify) reporting the criticality of the
triggering IE. The value 'ignore'
shall not be used.
>IE ID M INTEGER The IE ID of the not understood
(0..65535) or missing |IE
>Type of Error M ENUMERATED(not
understood,
missing, ...)

Range bound

Explanation

maxnooferrors

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

9.2.12 E-SMLC Measurement ID

The E-SMLC Measurement ID |E is used to associate all the procedures related to the same measurement initiated by
the E-SMLC. Procedures related to the same measurement shall use the same E-SMLC Measurement ID.

The E-SMLC Measurement ID is determined by the initiating peer of the measurement i.e. the E-SMLC.

The E-SMLC Measurement ID shall uniquely identify a measurement among all ongoing parallel measurements

initiated by the same peer.

IE/Group Name Presence Range IE Type and Semantics Description
Reference
E-SMLC Measurement ID M INTEGER(1..65535,

)
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9.3 Message and Information Element Abstract Syntax (with ASN.1)

9.3.1 General

Sub clause 9.3 presents the Abstract Syntax of the SLmAP protocol with ASN.1. In case there is contradiction between the ASN.1 definition in this sub clause and the tabular
format in sub clause 9.1 and 9.2, the ASN.1 shall take precedence, except for the definition of conditions for the presence of conditional elements, in which the tabular format
shall take precedence.

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

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

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

If a SLmAP message that is not constructed as defined above is received, this shall be considered as Abstract Syntax Error, and the message shall be handled as defined for
Abstract Syntax Error in clause 10.

9.3.2 Usage of Private Message Mechanism for Non-standard Use

The private message mechanism for non-standard use may be used:

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

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

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

9.3.3 Elementary Procedure Definitions

B R e R R

- Elementary Procedure definitions
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R Rk Sk Sk Sk Sk S Sk S Sk Sk S Sk Sk Sk Sk S Sk Sk Sk Sk kS Sk Sk Sk Sk S S S Sk Sk Sk Sk Sk Sk Sk S S Sk Sk kS Sk Sk S Sk S S S S S S S S

-- | E paraneter types from other npdul es.

R R Sk Sk Sk Sk S S Sk Sk Sk S Sk Sk S Sk S S Sk Sk Sk Sk Sk S S S Sk Sk Sk Sk S Sk kS Sk Sk Sk S S S S Sk Sk Sk Sk Sk Sk S Sk S S Sk S S S S S

| MPORTS
Criticality,
Pr ocedur eCode,
SLMAPTr ansacti onl D

FROM SLMAP- ConmonDat aTypes

Errorlndication,

Pri vat eMessage,
SLMSet upRequest,
SLMSet upResponse,
SLMSet upFai | ure,
Measur enent Request,
Measur ement Response,
Measur enent Fai | ure,
Measur enent Updat e,
Measur enent Abort,
Reset Request ,

Reset Acknow edge

FROM SLNVAP- PDU- Cont ent s

id-errorlndication,

i d- privat eMessage,

i d- neasur enent,

i d- sl nSet up,
id-reset,

i d- neasur enent Updat e,
i d- neasur enent Abort

FROM SLMAP- Const ant s;

EE Rk SR Sk Sk Sk S S S S S S Sk S Sk Sk S Sk Sk Sk S Sk S Sk Sk Sk Sk Sk Sk S Sk Sk Sk Sk Sk S Sk S S Sk Sk Sk S Sk Sk S Sk Sk S S S S S S S

-- Interface Elementary Procedure Cl ass
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EE R Sk SR Sk Sk Sk S S Sk S S S Sk S R S Sk S Sk Sk Sk S Sk S S S Sk Sk Sk Sk S Sk Sk Sk S S S Sk Sk kS Sk Sk Sk kS S S S S S

SLVAP- ELEMENTARY- PROCEDURE : : = CLASS {
& nitiati ngMessage ,
&Successf ul Qut cone OPTI ONAL,
&Unsuccessf ul Qut cone OPTI ONAL,
&pr ocedur eCode Pr ocedur eCode UNI QUE,
&criticality Criticality DEFAULT i gnore
}
W TH SYNTAX {
I NI TI ATI NG MESSAGE & nitiati ngMessage
[ SUCCESSFUL OUTCOME &Successf ul Qut cone]
[ UNSUCCESSFUL OUTCOME  &Unsuccessf ul Qut cone]
PROCEDURE CODE &pr ocedur eCode
[CRITI CALI TY &criticality]

Rk Sk Sk Sk Sk S S Sk Sk Sk S S Sk S Sk S S Sk Sk Sk Sk Sk S S Sk Sk Sk Sk S S Sk Sk Sk Sk Sk Sk S Sk S S Sk Sk Sk Sk Sk kS Sk S Sk S S S S

-- Interface PDU Definition

Rk Sk Sk Sk Sk S Sk S Sk S S S Sk S R S Sk Sk Sk Sk Sk S S Sk Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S S S S Sk Sk Sk Sk Sk Sk Sk Sk Sk S Sk S S S S

SLMAP- PDU :: = CHO CE {
initiati ngMessage I nitiatingMessage,
successf ul Qut cone Successf ul Qut cone,
unsuccessful Qut cone Unsuccessf ul Qut cone,

}
Initiati ngMessage ::= SEQUENCE {
pr ocedur eCode SLVAP- ELEMENTARY- PROCEDURE. &pr ocedur eCode
criticality SLVAP- ELEMENTARY- PROCEDURE. &criticality
sl mapTransacti onl D SLMAPTransacti onl D,
val ue SLVAP- ELEMENTARY- PROCEDURE. &l ni ti ati ngMessage
}
Successful Qutcone ::= SEQUENCE {
pr ocedur eCode SLVAP- ELEMENTARY- PROCEDURE. &pr ocedur eCode
criticality SLVAP- ELEMENTARY- PROCEDURE. &criticality
sl mapTransacti onl D SLMAPTransacti onl D,
val ue SLMAP- ELEMENTARY- PROCEDURE. &Successf ul Qut conme
}
Unsuccessful Qut cone :: = SEQUENCE {
procedur eCode SLMAP- ELEMENTARY- PROCEDURE. &pr ocedur eCode
criticality SLMAP- ELEMENTARY- PROCEDURE. &criticality
sl mapTransacti onl D SLMAPTransacti onl D,
val ue SLMAP- ELEMENTARY- PROCEDURE. &Unsuccessf ul Qut conme
}

khkkhkhkhkhhhhhhhhhhhhhhhhkhhhhhhhhhhhk bk hkhhkhk bk hhkhkhkhhkhkhkkhkhk*
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({ SLMAP- ELEMENTARY- PROCEDURES} )
({ SLMAP- ELEMENTARY- PROCEDURES} { @r ocedur eCode} ) ,

({ SLMVAP- ELEMENTARY- PROCEDURES} { @r ocedur eCode} )

({ SLMAP- ELEMENTARY- PROCEDURES} ) ,
({ SLMAP- ELEMENTARY- PROCEDURES} { @r ocedur eCode} ),

({ SLMAP- ELEMENTARY- PROCEDURES} { @r ocedur eCode} )

({ SLMAP- ELEMENTARY- PROCEDURES} ) ,
({ SLMAP- ELEMENTARY- PROCEDURES} { @r ocedur eCode} ),

({ SLMAP- ELEMENTARY- PROCEDURES} { @r ocedur eCode} )
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-- Interface Elenentary Procedure List

R R Sk SR Sk Sk Sk Sk Sk S Sk S S S Sk S Sk Sk S Sk Sk Sk Sk S Sk S Sk Sk R S S Sk Sk Sk Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S Sk kS S S S S S

SLVAP- ELEMENTARY- PROCEDURES SLMAP- ELEMENTARY- PROCEDURE : : = {

SLMAP- ELEMENTARY- PROCEDURES- CLASS- 1 |
SLMAP- ELEMENTARY- PROCEDURES- CLASS- 2 ,

}

SLMAP- ELEMENTARY- PROCEDURES- CLASS- 1 SLMAP- ELEMENTARY- PROCEDURE : :

nmeasur enent
sl mBet up
reset

}

SLVAP- ELEMENTARY- PROCEDURES- CLASS- 2 SLMAP- ELEMENTARY- PROCEDURE : :

measur ermrent Updat e
measur enent Abor t
errorlndication
privat eMessage

R R Sk SR Sk Sk Sk Sk S S S S S Sk S R Sk kS S S S S S Sk Sk Sk Sk S Sk Sk Sk Sk Sk S kS Sk S Sk S S Sk Sk S Sk S S S S

1

)

-- Interface El enentary Procedures

R R X

measur enent
I NI TI ATI NG MESSAGE
SUCCESSFUL OUTCOME
UNSUCCESSFUL OUTCOME
PROCEDURE CODE

CRI TI CALI TY

}

sl nSet up
I NI TI ATI NG MESSAGE
SUCCESSFUL QUTCOVE
UNSUCCESSFUL OUTCOME
PROCEDURE CODE
CRI TI CALI TY

}

reset
I NI TI ATI NG MESSAGE
SUCCESSFUL OQUTCOVE
PROCEDURE CODE
CRI TI CALI TY

}

SLMAP- ELEMENTARY- PROCEDURE : : = {

Measur ement Request
Measur ement Response
Measur enent Fai | ure

i d- measur enment

rej ect

SLMAP- ELEMENTARY- PROCEDURE :

SLMSet upRequest
SLMSet upResponse
SLMSet upFai | ure

i d-sl nSet up

rej ect

SLMAP- ELEMENTARY- PROCEDURE

Reset Request
Reset Acknow edge
id-reset

rej ect

29
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measur enent Updat e SLMAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE Measur enent Updat e
PROCEDURE CODE i d- measur enent Updat e
CRITI CALI TY i gnore
}
measur enent Abor t SLMAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSACE Measur enent Abor t
PROCEDURE CODE i d- neasur enent Abort
CRITI CALI TY ignore
}
errorlndication SLMAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE Errorlndi cation
PROCEDURE CODE id-errorlndication
CRI Tl CALI TY ignore
}
privat eMessage SLMAP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE Pri vat eMessage
PROCEDURE CODE id-privateMessage
CRI TI CALI TY i gnore
}
END

9.34 PDU Definitions

LR R X

-- PDU definitions for SLmAP.

khkkhkkkhhkhhhhhhhhhhhhhhhhkhhk bk hh kb kb hhhhhkhhkhhhkhhkhhkhkhhkhkhkkhkkk*

SLVAP- PDU- Cont ent s {
itu-t (0) identified-organization (4) etsi (0) nobil eDormain (0)
eps- Access (21) nodul es (3) slmap (50) versionl (1) sl map-PDU Contents (1) }

DEFI NI TI ONS AUTOVATI C TAGS :: =

BEG N

R R Sk Sk Sk Sk Sk Sk Sk Sk Sk S S Sk S Sk S Sk S Sk Sk Sk Sk Sk S S S Sk Sk Sk Sk S Sk Sk Sk Sk Sk S Sk S S Sk Sk Sk S Sk Sk Sk Sk Sk S Sk S S S S

-- | E paranmeter types from other nodul es.

Khkhkhhkhhhhkhhkhhhhhkhhhhhhhkhhkhhhh kb hkhhhhhkhkhhkhkhkhkhhkkhkhkhkkhkhk*

| MPORTS
ESMLC- Measur enent | D,

UL- RTOAMeasur enent Conf i gurati on,
CriticalityDi agnostics,

ETSI
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UL- RTOAMeasur enent s,
Cause,

LMK | D,

LMUJI nf or mat i on,
ESMLC- | D,

ESMLC- Measurenent | D

FROM SLVAP- | Es

Privat el E- Cont ai ner{},
Pr ot ocol Ext ensi onCont ai ner{},
Pr ot ocol | E- Cont ai ner{},
Pr ot ocol | E- Cont ai ner Li st{},
Pr ot ocol | E- Cont ai ner Pai r{},
Pr ot ocol | E- Cont ai ner Pai r Li st{},
Pr ot ocol | E- Si ngl e- Cont ai ner{},
SLMAP- PRI VATE- | ES,
SLMAP- PROTOCOL- EXTENSI ON,
SLMVAP- PROTOCOL- | ES,
SLVAP- PROTCCOL- | ES- PAI R

FROM SLVAP- Cont ai ner s

i d- ESMLC- Measur enent | D,

i d- UL- RTOAMeasur enent Confi gurati on,
id-CriticalityDi agnostics,

i d- UL- RTOAMeasur enent s,

i d- Cause,

id-LMJ1D,

i d- LMJI nf ormati on,

id-ESML.C- I D

FROM SLMAP- Const ant s;

EE R R SR Sk R Sk S S S S S S S S S Rk S Sk R Sk S Sk S R S R R R Sk S kS Sk Sk Sk S R Sk kS S kS kR S S S

-- MEASUREMENT REQUEST

EE R Sk SR Sk SR Sk S S S S S S Sk S R S Sk S Sk Sk Sk S Sk S S S Sk Sk R S S Sk kS Sk Sk Sk S S S S Sk Sk Sk S Sk S S Sk S S S S

Measur enent Request ::= SEQUENCE {

31

protocol | Es Pr ot ocol | E- Cont ai ner {{Measur emrent Request - | Es}},

}

Measur enent Request - | Es SLMAP- PROTOCOL- | ES :: = {
{ I'Did-ESM.C Measurenent| D CRI TI CALI TY rej ect
{ 1D id-UL- RTCAMeasur enent Confi gurati on CRITI CALI TY rej ect

TYPE ESMLC- Measurenent | D
TYPE UL- RTOAMeasur errent Confi gurati on

ETSI
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EE R Sk SR Sk Sk Sk S S Sk S S S Sk S R S Sk S Sk Sk Sk S Sk S S S Sk Sk Sk Sk S Sk Sk Sk S S S Sk Sk kS Sk Sk Sk kS S S S S S

- - MEASUREMENT RESPONSE

khkkhkhkhhkhhkhhhhhkhhkhhhhhhhkh kb hhhhhhkhhkhhhhhk bk hhhkhkhhkhkhhkhkhkhkhkkk*

Measur enent Response :: = SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{Measur ement Response- | Es}},
}
Measur enent Response- | Es SLMAP- PROTOCOL- | ES :: = {
{ IDid-ESM.C Measurenent| D CRITI CALI TY reject TYPE ESMLC- Measurenent | D
{ I'Did-UL- RTCAMeasur ement s CRITI CALI TY reject TYPE UL- RTOAMeasuremnent s
{ IDid-CriticalityD agnostics CRITI CALI TY ignore TYPE CriticalityDi agnostics
}

IR EEEEEE SRR RS EE R R R R R R R R REEREEEEEEEEEEEEEEEEEREEEEEEEEEEEEESS

-- MEASUREMENT FAI LURE

EEE R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEES

Measur enent Fai l ure :: = SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{Measurenent Fai l ure-1Es}},
}
Measur enent Fai | ure-1 Es SLMAP- PROTOCOL- | ES :: = {
{ IDid-ESM.C Measurenent|D CRITICALITY reject TYPE ESMLC Measurenent| D
{ IDid-Cause CRITICALITY ignore TYPE Cause
{ IDid-CriticalityD agnostics CRITI CALI TY ignore TYPE CriticalityDi agnostics
}

R R TR X

-- SLM SETUP REQUEST

khkkhkhkkhhkhhhhhhhhhkhhhhhhhkhhhhhhhk bk bk hhhhhk bk hhhkhhk bk hhkhk bk khkkk*

PRESENCE nandat or y} |
PRESENCE nandat or y}|
PRESENCE optional },

PRESENCE mandat or y}|
PRESENCE nandat or y} |
PRESENCE optional },

SLMSet upRequest :: = SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{SLMset upRequest - | Es}},
}
SLMSet upRequest - | Es SLMAP- PROTOCOL- | ES :: = {
{ IDid-LMJID CRITICALITY ignore TYPE LMJID PRESENCE nandat ory}|
{ IDid-LMJ nformation CRITI CALI TY ignore TYPE LMJ nformation PRESENCE opt i onal },
}

ETSI
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R R Sk SR Sk Sk Sk Sk Sk S Sk S S S Sk S Sk Sk S Sk Sk Sk Sk S Sk S Sk Sk R S S Sk Sk Sk Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S Sk kS S S S S S

-- SLM SETUP RESPONSE

EE R Sk SR Sk Sk Sk Sk Sk S Sk S S Sk S Sk g Sk S Sk Sk Sk S Sk S Sk S Sk Sk Sk Sk S Sk Sk Sk Sk S Sk S kS Sk S Sk Sk Sk Sk kS S S S S S

SLMSet upResponse ::= SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{SLMset upResponse- | Es}},
}
SLMSet upResponse-1 Es SLMAP- PROTOCOL- | ES :: = {
{ IDid-ESM.C- I D CRITICALITY reject TYPE ESM.C-1D
{ IDid-CriticalityD agnostics CRITI CALI TY ignore TYPE CriticalityDi agnostics
}

IR EEEEEEEEREEEEEEEEEEEREREEEREEEEEEREEEEEEEEREEEEEEEEEREEEEEEEEEEEEESS

-- SLM SETUP FAI LURE

EE R R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEES

ETSI TS 136 459 V11.3.0 (2013-09)

PRESENCE nandat or y}|
PRESENCE opt i onal },

SLMSet upFai | ure ::= SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{SLMset upFai | ure-1Es}},
}
SLMSet upFai | ure-1 Es SLMAP- PROTOCOL- | ES :: = {
{ IDid-Cause CRITICALITY ignore TYPE Cause PRESENCE nandat or y} |
{ IDid-CriticalityDi agnostics CRITICALITY ignore TYPE CriticalityDi agnostics PRESENCE optional },
}
- khkkhkkhkhkkhkhkhkhkhkkhkhkhhkdhkhhkhhhdhdhkhhhdhdhhhhdhdhhhhdhdrdhhrhrdrdrhrhhxhx*x
-- RESET REQUEST
N khkkhkkhkhkkhhkhhkhhhkhhkhhhhkhhhdhhkdhhhhhhdhhhhhhdhdhdhhdhdrdrhhhrdrdhdxkxk
Reset Request ::= SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{Reset Request - | Es}},
}
Reset Request -1 Es SLMAP- PROTOCOL- | ES :: = {
{ IDid-Cause CRI TI CALI TY ignore TYPE Cause PRESENCE nandat ory},
}

ETSI
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R R Sk SR Sk Sk Sk Sk Sk S Sk S S S Sk S Sk Sk S Sk Sk Sk Sk S Sk S Sk Sk R S S Sk Sk Sk Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S Sk kS S S S S S

-- RESET ACKNOW.EDGE

EE R Sk SR Sk Sk Sk Sk Sk S Sk S S Sk S Sk g Sk S Sk Sk Sk S Sk S Sk S Sk Sk Sk Sk S Sk Sk Sk Sk S Sk S kS Sk S Sk Sk Sk Sk kS S S S S S

Reset Acknowl edge ::= SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{Reset Acknow edge- | Es}},
}
Reset Acknowl edge-1 Es SLMAP- PROTOCOL- I ES :: = {
{ IDid-CriticalityD agnostics CRITI CALI TY ignore TYPE CriticalityDi agnostics PRESENCE optional },
}

IR EEEEEE SRR RS EE R R R R R R R R REEREEEEEEEEEEEEEEEEEREEEEEEEEEEEEESS

- - MEASUREMENT ABORT

EEE R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEES

Measur enent Abort ::= SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{Measurenent Abort-1|Es}},
}
Measur enent Abort -1 Es SLMAP- PROTOCOL- | ES :: = {
{ IDid-ESM.C Measurenent|D CRITICALITY reject TYPE ESMLC Measurenent| D PRESENCE mandat ory},
}

EE R R SR Sk R Sk S S S S S S S S S Rk S Sk R Sk S Sk S R S R R R Sk S kS Sk Sk Sk S R Sk kS S kS kR S S S

-- MEASUREMENT UPDATE

EE R Sk SR Sk SR Sk S S S S S S Sk S R S Sk S Sk Sk Sk S Sk S S S Sk Sk R S S Sk kS Sk Sk Sk S S S S Sk Sk Sk S Sk S S Sk S S S S

Measur enent Updat e :: = SEQUENCE {
protocol | Es Pr ot ocol | E- Cont ai ner {{ Measurenent Update-IEs}},
}
Measur enent Updat e- | Es SLMAP- PROTOCOL- | ES :: = {
{ IDid-ESM.C Measurenent!|D CRITICALITY reject TYPE ESMLC- Measurenent| D PRESENCE nandat ory}|
{ 1D id-UL- RTCAMeasur enent Confi gurati on CRITICALITY reject TYPE UL- RTOAMeasur enment Confi gurati on PRESENCE nandat ory},
}
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EE R Sk SR Sk Sk Sk S S Sk S S S Sk S R S Sk S Sk Sk Sk S Sk S S S Sk Sk Sk Sk S Sk Sk Sk S S S Sk Sk kS Sk Sk Sk kS S S S S S

-- ERROR | NDI CATI ON

khkkhkhkhhkhhkhhhhhkhhkhhhhhhhkh kb hhhhhhkhhkhhhhhk bk hhhkhkhhkhkhhkhkhkhkhkkk*

Errorlndi cation ::= SEQUENCE {

protocol | Es Pr ot ocol | E- Cont ai ner {{Errorlndication-IEs}},
}
Errorlndication-1Es SLMAP-PROTOCOL-IES ::= {

{ I'Did-Cause CRI TI CALI TY ignore TYPE Cause

{ IDid-CriticalityD agnostics CRITI CALI TY ignore TYPE CriticalityDi agnostics
}

EE Ik Sk Sk Sk Sk Sk Sk S S Sk S S Sk S R Sk S Sk Sk Sk Sk S S S Sk Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S Sk kS Sk Sk Sk Sk Sk Sk Sk Sk Sk S Sk S S S S S

-- PRI VATE MESSAGE

Rk Sk Sk Sk Sk Sk S S S S S S Sk Sk R S Sk kS Sk Sk S S Sk Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S S S S kS Sk Sk Sk Sk Sk S S S S S

Privat eMessage ::= SEQUENCE {
privatel Es Privatel E-Contai ner {{PrivateMessage-|Es}},
}
Privat eMessage-| Es SLMAP- PRI VATE- I ES ::= {
}
END

9.35 Information Element definitions

R R TR X

-- Information El enent Definitions

khkkhkkhkhhkhhkhhhhhhhhhhhhhhhhkhhhhhh kb hhhhk bk khhkhkhhkhkhkhkhkkhkkk ok

SLMAP- | Es {

itu-t (0) identified-organization (4) etsi (0) nobil eDomain (0)
eps- Access (21) modules (3) slmap (50) versionl (1) slmap-1Es (2) }
DEFI NI TI ONS AUTOVATI C TAGS :: =

BEG N

I MPORTS

ETSI
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maxNr OfF Errors,
maxServCel |,

max EARFCN,
maxNoULRTQA,

max NoLMURf Bands,
maxBWConbSet ,

max BWConb,

maxSi mul t aneousBands

FROM SLMAP- Const ant s

Criticality,
SLMAPTr ansact i onl D,
Pr ocedur eCode,

Prot ocol | E- I D,

Tri ggeri ngMessage

FROM SLMAP- ConmonDat aTypes

Pr ot ocol Ext ensi onCont ai ner{},
Pr ot ocol | E- Si ngl e- Cont ai ner{},
SLMAP- PROTOCOL- EXTENSI ON,
SLMAP- PROTOCOL- | ES

FROM SLMAP- Cont ai ners;

Cause ::= CHO CE {

Rad

}

radi oNet wor kLayer Radi oNet wor kLayer Cause,
pr ot ocol Pr ot ocol Cause,
m sc M scCause,

oNet wor kLayer Cause: : = ENUMERATED {
unknown- or - al r eady- al | ocat ed- sl map-id,
rf-frequency-band- not - support ed,

rf - bandw dt h- not - support ed,

inval i d-srs-coniguration,

unspeci fi ed,

Pr ot ocol Cause ::= ENUMERATED {

}

transfer-syntax-error,
abstract-syntax-error-reject,
abstract-syntax-error-ignore-and-notify,

nmessage- not - conpati bl e-wi t h-recei ver-state,
semantic-error,

abstract-syntax-error-fal sel y-construct ed- nessage,
unspeci fi ed,

M scCause ::= ENUMERATED {

control - processi ng- over| oad,

ETSI
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processi ng- resour ces- not - avai | abl e,

har dwar e-fail ure,
o-and-mintervention,
unspeci fied,

Pr ot ocol Ext ensi onCont ai ner { {CriticalityDi agnostics-ExtlEs} }

37

}
CriticalityDi agnostics ::= SEQUENCE {
pr ocedur eCode Pr ocedur eCode
triggeri ngMessage Tri ggeri ngMessage
procedureCriticality Criticality
sl mapTransacti onl D SLMAPTr ansacti onl D
i EsCriticalityDi agnostics CriticalityDi agnostics-I|E-List
i E- Ext ensi ons
}
CriticalityDi agnostics-ExtlEs SLMAP- PROTOCOL- EXTENSI ON :: = {
}
CriticalityDi agnostics-1E-List ::= SEQUENCE (SIZE (1.. maxNrOfErrors)) OF
SEQUENCE {
iECriticality Criticality,
iE-1D Prot ocol | E- I D,
typeOX Error TypeX Error,
i E- Ext ensi ons
}
CriticalityDi agnostics-1E-List-ExtlEs SLMAP- PROTOCOL- EXTENSI ON :: = {
}
TypeOf Error ::= ENUVERATED {
not - under st ood,
m ssi ng,
}

UL- RTOAMeasur enent Confi guration :

ul Rt oaRef er enceTi ne
sear chW ndowPar anet er s
nunber O Tr ansni ssi ons
srsConfiguration

}

1= SEQUENCE {

BI T STRING (SI ZE (64)),
Sear chW ndowPar anet er s

I NTEGER (1..500,..., 0),
SRSConfi gurati on,

Sear chW ndowPar aneters ::= SEQUENCE {

expect edPr opagat i onDel ay

I NTEGER (1..1200, ...)

OPTI ONAL,

OPTI ONAL,

ETSI

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,

Pr ot ocol Ext ensi onCont ai ner { {CriticalityDi agnostics-1|E-List-ExtlEs} } OPTI ONAL,
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del ayUncertainty I NTEGER (1. . 100, OPTIl ONAL,
}
SRSConfiguration ::= SEQUENCE (SIZE (1.. maxServCell)) OF SRSConfi gurati onFor OneCel |
SRSConf i gurati onFor OneCel | ::= SEQUENCE {
pci PCl,
ul Earfcn EARFCN,
ul Bandwi dt h Channel Bandwi dt h,
ul CyclicPrefixLength CPLengt h,
srsBandw dt hConfi g Bandwi dt hConfi g,
srsBandwi dt h SRSBandwi dt h,
sr sAnt ennaPor t Ant ennaPort ,
sr sHoppi ngBandwi dt h Hoppi ngBandwi dt h,
srsCyclicShift Cyclicshift,
srsConfi gl ndex I NTEGER (0. .1023),
srsMaxUpPt s ENUMERATED {t r ue} OPTI ONAL, -- present if TDD
transm ssi onConb I NTEGER (0..1),
freqDomai nPosi ti on I NTEGER (0. .23),
gr oupHoppi ngEnabl ed BOOLEAN,
del t aSS I NTEGER (0. . 29) OPTI ONAL,
}
PCl ::= INTEGER (0..503, ...)
EARFCN :: = | NTEGER (0..maxEARFCN, ...)
Channel Bandwi dth ::= ENUMERATED {
no,
nl15,
n25,
n50,
n75,
n100,
}
CPLengt h ::= ENUMERATED {
nor mal ,
ext ended,
}
Bandwi dt hConfi g ::= ENUVERATED {
bwo,
bwil,
bw2,
bwa,
bw4,
bwb,
bwe,
bw7,

ETSI
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}
SRSBandwi dt h :: = ENUMERATED {
bwo,
bwi,
bw2,
bw3,
}
Ant ennaPort ::= ENUMERATED {
anl,
an2,
an4,
}
Hoppi ngBandwi dt h :: = ENUMERATED {
hbwo,
hbwi,
hbw2,
hbw3,
}
CyclicShift ::= ENUMERATED {
cso0,
csi,
cs2,
cs3,
cs4,
cs5,
cs6,
cs7,
}
UL- RTOAMeasur ements :: = SEQUENCE (S| ZE (1..
UL- RTOAMeasur ement :: = SEQUENCE {
ul Earfcn EARFCN,
ul Rt oa I NTEGER (1..
}
LMK 1D ::= I NTEGER (0. .1048575)
ESMLC- 1D ::= | NTEGER (0. .255)
ESMLC- Measurenent I D :: = | NTEGER (0.. 65535,

39

maxNoULRTQA)) OF UL- RTOAMeasur ement
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LMJ nformation ::= SEQUENCE {
| muPosi tion LMJPosi tion OPTI ONAL,
i st Of Rf Bands Li st Of Rf Bands,
bWConbi nat i onPar anet er s BWConbi nat i onPar anet er s OPTI ONAL,

}
Li st Of Rf Bands ::= SEQUENCE (SIZE (1.. nmaxNoLMJURf Bands)) OF FreqBandl ndi cat or
FreqgBandl ndi cator ::= |INTEGER (1.. 256)
BWConbi nat i onPar aneters ::= SEQUENCE (SIZE (1.. naxBWConb)) OF
Suppor t edBandwi dt hConbi nat i onSet

Suppor t edBandwi dt hConbi nati onSet ::= SEQUENCE (SIZE (1.. maxBWConbSet)) OF
BandConbi nati on

BandConbi nation ::= SEQUENCE (SIZE (1.. naxSi nul t aneousBands)) OF
Fr egBandl ndi cat or

LMJPosi tion ::= SEQUENCE {
| atitudeSign ENUMERATED { north, south},
| atitude I NTEGER (0. . 8388607),
| ongi t ude | NTEGER ( - 8388608. . 8388607) ,
directi onOf Al titude ENUMERATED { hei ght, depth},
al titude I NTEGER (0. .32767),
uncertai ntySem - naj or I NTEGER (0..127),
uncertai ntySem - m nor I NTECER (0. .127),
orientati onCf Maj or Axi s I NTEGER (0. .179),
uncertaintyAl titude I NTEGER (0..127),
confidence I NTEGER (0..100),

}

END

9.3.6 Common definitions

EE R SR SR Sk Sk Sk S Sk S S S S Sk S R Sk S Sk Sk Sk S Sk Sk S Sk Sk S Sk S Sk Sk Sk Sk S S S S Sk Sk kS Sk Sk S Sk Sk S S S S S

-- Common definitions

khkkhkkhkhhkhhhhhhhhhkhhhhhhhhh bk hhhkhhk bk hhhhhk bk khhkhkhhkhkhkhkhkkhkkk*

SLMAP- CormonDat aTypes {
itu-t (0) identified-organization (4) etsi (0) nobil eDomain (0)
eps- Access (21) nmodules (3) slmap (50) versionl (1) sl map- CommonDat aTypes (3)

DEFI NI TI ONS AUTOVATI C TAGS :: =

ETSI
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BEG N

khkkhkhkkhhkhhkhhkhhhhhhhhhhh kb kb hhhkh kb hhhhkhhkhkhhhkhhkhkhkhkhkkhkkk*

-- Extension constants

khkkhkhkhkhhkhhkhhkhhhhhhhhhhhhhhk bk hhhkhhkhhhhhkhhkhhkhhhkhhkhhkhkhkhkhkkkkkk*

maxPri vat el Es | NTEGER : : = 65535
maxPr ot ocol Ext ensi ons I NTECGER :: = 65535
maxPr ot ocol | Es I NTECGER :: = 65535

R R Sk Sk Sk Sk S S Sk Sk Sk S Sk Sk S Sk S S Sk Sk Sk Sk Sk S S S Sk Sk Sk Sk S Sk kS Sk Sk Sk S S S S Sk Sk Sk Sk Sk Sk S Sk S S Sk S S S S S

-- Common Data Types

Rk Sk Sk Sk Sk S S Sk Sk Sk S S Sk S Sk S S Sk Sk Sk Sk Sk S S Sk Sk Sk Sk S S Sk Sk Sk Sk Sk Sk S Sk S S Sk Sk Sk Sk Sk kS Sk S Sk S S S S

Criticality ;= ENUMERATED { reject, ignore, notify }
SLMAPTr ansacti onl D ::= I NTEGER (O0..32767, ...)
Presence = ENUMERATED { optional, conditional, mandatory }
Privatel E-1D 1= CHO CE {
| ocal I NTEGER (0.. maxPrivatel Es),
gl obal OBJECT | DENTI FI ER
}
Pr ocedur eCode ::= I NTEGER (O0..63)

Protocol | E-I D

I NTEGER (0. . nmaxPr ot ocol | Es)
Tri ggeri ngMessage ;1= ENUMERATED { initiating-nmessage, successful -outcomne,

END

9.3.7 Constant definitions

LR R R X

-- Constant definitions

khkkhkkkhhkhhkhhhhhhhhhhhhhhhhk bk hhhh kb hhhhkhhkhkhkhkhhkhkhkhkhkkkkkk*

SLMAP- Const ants {
itu-t (0) identified-organization (4) etsi (0) nobil eDormain (0)
eps- Access (21) nmodules (3) slmap (50) versionl (1) sl map-Constants (4) }

DEFI NI TI ONS AUTOVATI C TAGS :: =

ETSI
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BEG N

| MPORTS
Pr ocedur eCode,
Protocol | E-I D
FROM SLMAP- CommonDat aTypes;

R Rk Sk Sk Sk Sk S Sk S Sk Sk S Sk Sk Sk Sk S Sk Sk Sk Sk kS Sk Sk Sk Sk S S S Sk Sk Sk Sk Sk Sk Sk S S Sk Sk kS Sk Sk S Sk S S S S S S S S

-- Elementary Procedures

R R Sk Sk Sk Sk S S Sk Sk Sk S Sk Sk S Sk S S Sk Sk Sk Sk Sk S S S Sk Sk Sk Sk S Sk kS Sk Sk Sk S S S S Sk Sk Sk Sk Sk Sk S Sk S S Sk S S S S S

id-errorlndication ProcedureCode ::= 0
i d- privat eMessage ProcedureCode ::= 1
i d- neasur enent ProcedureCode ::= 2
i d- sl nSet up ProcedureCode ::= 3
id-reset ProcedureCode ::= 4
i d- measur enent Updat e ProcedureCode ::= 5
i d- measur enent Abor t ProcedureCode ::= 6

EE R R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEES

-- Lists

LR R R R R R R R R R R R R R R R R R R R R R R R R R R R

maxNr OF Errors I NTEGER :: = 256
maxSer vCel | INTEGER ::= 5

max EARFCN I NTECER :: = 262143
max NoULRTCQA INTEGER ::= 5

max NoLMURf Bands I NTEGER :: = 256
max BWConb I NTEGER ::= 128
max BWConb Set I NTEGER ::= 32
maxSi nul t aneousBands INTEGER ::= 4

EE R Sk SR Sk SR Sk S S S S S S Sk S R S Sk S Sk Sk Sk S Sk S S S Sk Sk R S S Sk kS Sk Sk Sk S S S S Sk Sk Sk S Sk S S Sk S S S S

-- I Es

EE R Sk Sk Sk Sk Sk S Sk S S S S S Sk S Sk S Sk S Sk Sk Sk S S S Sk S R Sk S Sk S Sk Sk kS S S S Sk Sk Sk S Sk Sk S Sk kS Sk S S S S

i d- ESMLC- Measur enent | D Protocol IE-ID ::= 0
i d- UL- RTOAMeasur enent Confi gurati on Protocol IE-I1D ::=1
id-CriticalityD agnostics Protocol IE-ID ::= 2
i d- UL- RTOAMeasur enent s Protocol IE-ID ::= 3
i d- Cause Protocol |E-ID ::= 4
id-LM-1D Protocol IE-ID ::=5
i d- LMJI nf or mati on Protocol IE-ID ::= 6
id-ESMLC- I D Protocol IE-ID ::= 7
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END

9.3.8 Container definitions

EE R Sk Sk Sk Sk Sk S Sk Sk S S S Sk S R Sk S Sk Sk Sk S Sk S Sk S Sk Sk Sk Sk S Sk Sk Sk Sk S S S Sk kS Sk Sk S Sk kS Sk S S S S

-- Container definitions

R R Sk Sk Sk Sk Sk S Sk Sk S S S Sk S Sk S Sk S Sk Sk Sk S S S Sk S Sk Sk Sk Sk S Sk kS Sk Sk Sk S S S Sk Sk Sk Sk Sk Sk Sk S Sk S S S R S S S

SLMAP- Cont ai ners {
itu-t (0) identified-organization (4) etsi (0) nobil eDomain (0)
eps- Access (21) nodules (3) slmap (50) versionl (1) sl map-Containers (5) }

DEFI NI TI ONS AUTOVATI C TAGS :: =

BEG N

EE Ik Sk Sk Sk Sk Sk S Sk S Sk S Sk Sk S Sk S S Sk Sk Sk Sk S S Sk S Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S S S Sk Sk Sk Sk Sk Sk S Sk Sk S S S S S S S

-- | E paraneter types from other nodul es.

EE R Sk Sk Sk Sk Sk S Sk S Sk S S Sk S Sk kS Sk Sk Sk Sk Sk S S Sk Sk Sk Sk Sk S Sk Sk Sk Sk Sk kS S S S Sk Sk Sk Sk Sk Sk Sk Sk Sk S S S S S S

| MPORTS
maxPri vat el Es,
maxPr ot ocol Ext ensi ons,
maxPr ot ocol | Es,
Criticality,
Presence,
Privatel E-1D,
Protocol | E-I D
FROM SLMAP- CommonDat aTypes;

R E X

-- Cass Definition for Protocol |Es

R R X

SLMAP- PROTOCOL- | ES :: = CLASS {
& d Protocol E-ID UNI QUE,
&criticality Criticality,
&Val ue,
&presence Presence

}
W TH SYNTAX {

ID & d

CRI TI CALI TY &riticality
TYPE &Val ue
PRESENCE &presence

ETSI
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R R Sk SR Sk SR Sk Sk Sk S S S S Sk S R Sk Sk S Sk Sk Sk Sk Sk S S Sk Sk Sk R Sk S Sk Sk Sk kS kS Sk S Sk Sk Sk kS S S S S S

-- Cass Definition for Protocol |Es

EE R Sk Sk Sk Sk Sk S Sk Sk Sk S S S Sk S Rk Sk S Sk Sk Sk S Sk S Sk S Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S S Sk Sk Sk S Sk Sk S Sk S Sk S S S S S S

SLMAP- PROTOCOL- | ES- PAIR :: = CLASS {
& d Protocol | E-I D UNI QUE,
& irstCriticality Criticality,
&Fi r st Val ue,
&secondCriticality Criticality,
&SecondVal ue,
&pr esence Presence

}
W TH SYNTAX {

1D & d

FI RST CRITI CALI TY &irstCriticality

FI RST TYPE &Fi r st Val ue

SECOND CRI Tl CALI TY &secondCriticality

SECOND TYPE &SecondVal ue

PRESENCE &pr esence
}
- - IR R S R R S R R RS R R RS R R R R R RS R R R R RS RS R R R R RS RS R R RS EEREEEEEEEEEEEEEET
-- Cass Definition for Protocol Extensions
N IR R R R R S RS RS R R RS R R R RS R R R RS RS R R E SRR EE R R RS EEEEEEEEEEEEESES]
SLMAP- PROTOCOL- EXTENSI ON : : = CLASS {

& d Protocol |E-ID UNI QUE,

&criticality Criticality,

&Ext ensi on,

&pr esence Presence

}
W TH SYNTAX {

ID & d

CRI TI CALI TY &criticality

EXTENSI ON &Ext ensi on

PRESENCE &pr esence
}

IR SRS RS S EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SRS S
-- Cass Definition for Private | Es
N RS S SRS S EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S
SLMAP- PRI VATE- | ES :: = CLASS {

& d Privatel E-1D,

&criticality Criticality,

&Val ue,

&pr esence Presence

ETSI
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}
W TH SYNTAX {

ID & d

CRI Tl CALI TY &criticality
TYPE &Val ue
PRESENCE &pr esence

khkkhkhkhkhhkhhhhkhhhhhhhkhhhhhhhkhhhhhhhkhhkhhhhhkhhkhhhkhhkhhkhkhhkhkhkkkkhk*

-- Container for Protocol I|Es

khkhhkhkhhhhhhhhhhhhhkhhhhhkhhkhhhhhkhhkhhkhkhhkhhkhhkhhhkhhkhhhhhhkhhhhkhkk*

Prot ocol | E- Cont ai ner { SLMAP-PROTOCOL-1ES : | EsSet Paran} ::=
SEQUENCE (Sl ZE (0. . maxProtocol | Es)) OF
Prot ocol | E-Fi el d {{| EsSet Paran}}

Prot ocol | E- Si ngl e- Cont ai ner { SLMAP- PROTOCCL-1ES : |EsSetParan ::=
Protocol | E-Fiel d {{| EsSet Paran}}

Protocol | E-Field { SLMAP- PROTOCOL- I ES : | EsSet Paran} ::= SEQUENCE {
id SLMAP- PROTOCOL- | ES. & d ({1 EsSet Parant),
criticality SLMAP- PROTOCOL- | ES. &criticality ({I EsSet Param}{@d}),
val ue SLVAP- PROTOCOL- | ES. &Val ue ({1 EsSet Paran}{ @d})

}

- R SR SR Sk Sk Sk Sk S S S S Sk S S kR S Sk S S S Sk Sk Sk Sk S Sk kS kS S S kS S kS S

-- Container for Protocol |E Pairs

Pr ot ocol | E- Cont ai ner Pai r { SLMAP- PROTOCOL- | ES- PAIR : | EsSet Paran} ::=
SEQUENCE ( SI ZE (0. . maxProtocol | Es)) OF
Prot ocol | E-Fi el dPair {{I| EsSet Parant}

Prot ocol | E-Fi el dPair { SLMAP- PROTOCOL-I|ES-PAIR : | EsSetParan} ::= SEQUENCE {
id SLMAP- PROTOCOL- | ES- PAI R & d ({1 EsSet Parant),
firstCriticality SLVAP- PROTOCOL- | ES-PAIR &firstCriticality ({I EsSet Paran}{ @d}),
firstVal ue SLMAP- PROTOCOL- | ES- PAI R &Fi r st Val ue ({I EsSet Parant{@d}),
secondCriticality SLMAP- PROTOCOL- | ES- PAI R &secondCriticality ({lEsSetParant{@d}),
secondVal ue SLMAP- PROTOCOL- | ES- PAI R &SecondVal ue ({1 EsSet Parant{@d})

EE R Sk Sk Sk Sk Sk S Sk kS Sk S S Sk Sk Sk Sk S Sk Sk Sk S Sk S Sk Sk Sk Sk Sk Sk S Sk Sk Sk Sk Sk S S Sk Sk Sk Sk Sk Sk S Sk Sk S S S S S S S

-- Container Lists for Protocol |E Containers

EE Ik Sk SR Sk Sk Sk S Sk S Sk Sk S Sk S Rk Sk S Sk Sk Sk S Sk S Sk S Sk Sk Sk Sk S Sk Sk Sk Sk Sk kS S S Sk Sk Sk S Sk Sk S Sk Sk S S S S S S S

Pr ot ocol | E- Cont ai nerLi st {I NTEGER : | ower Bound, | NTEGER : upperBound, SLMAP-PROTOCOL-IES :

SEQUENCE (S| ZE (| ower Bound. . upper Bound)) OF
Prot ocol | E- Cont ai ner {{I| EsSet Parant}

ETSI
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Prot ocol | E- Cont ai ner Pai rLi st {I NTEGER : | owerBound, |NTEGER : upperBound, SLMAP-PROTOCOL-|ES-PAIR :
SEQUENCE ( SI ZE (| ower Bound. . upper Bound)) OF
Pr ot ocol | E- Cont ai ner Pair {{| EsSet Par ant}

EE R Sk Sk Sk Sk Sk S Sk Sk Sk S S S Sk S Rk Sk S Sk Sk Sk S Sk S Sk S Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S S Sk Sk Sk S Sk Sk S Sk S Sk S S S S S S

-- Container for Protocol Extensions

R Rk Sk Sk Sk Sk S Sk S Sk Sk S Sk Sk Sk Sk S Sk Sk Sk Sk kS Sk Sk Sk Sk S S S Sk Sk Sk Sk Sk Sk Sk S S Sk Sk kS Sk Sk S Sk S S S S S S S S

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

Pr ot ocol Ext ensi onFi el d { SLMAP- PROTOCOL- EXTENSI ON : Ext ensi onSet Paran} ::= SEQUENCE {
id SLMAP- PROTOCOL- EXTENSI ON. & d ({ Ext ensi onSet Par ant ),
criticality SLMAP- PROTOCOL- EXTENSI ON. &criticality ({Ext ensi onSet Parant{ @d}),
ext ensi onVal ue SLMAP- PROTOCOL- EXTENSI ON. &Ext ensi on ({Ext ensi onSet Par an} { @ d})
}

Rk Sk Sk Sk Sk S Sk S Sk S S S Sk S R S Sk Sk Sk Sk Sk S S Sk Sk Sk Sk Sk S Sk Sk Sk Sk Sk Sk S S S S Sk Sk Sk Sk Sk Sk Sk Sk Sk S Sk S S S S

-- Container for Private |Es

Khkhkhkhkhkhkhkhhkhkhhhhkhhhhhhhhhhhhhhdhhkhhhhhhhhhhdhdddhdhdhrrrrrkrhrdxxkxkx

Privat el E- Cont ai ner { SLMAP-PRI VATE-IES : | EsSetParant ::=
SEQUENCE (SI ZE (1..maxPrivatel Es)) OF
Privatel E-Field {{| EsSet Parant}

Privatel E-Field { SLMAP-PRI VATE-I ES : | EsSet Paran} ::= SEQUENCE {
id SLVAP- PRI VATE- | ES. & d ({1 EsSet Parant),
criticality SLVAP- PRI VATE- | ES. &criticality ({I EsSet Parant{@d}),
val ue SLMAP- PRI VATE- | ES. &Val ue ({I EsSet Paran}{ @d})

}

END

9.4 Message Transfer Syntax

| EsSet Par ant

ETSI TS 136 459 V11.3.0 (2013-09)

SLmAP shall use the ASN.1 Basic Packed Encoding Rules (BASIC-PER) Aligned Variant as transfer syntax as specified in ref. ITU-T Rec. X.691 [8].

95 Timers

Void.
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10 Handling of Unknown, Unforeseen and Erroneous
Protocol Data

Section 10 of TS 36.413 [7] is applicable for the purposes of the present document, with the following additions:

- Incase of Abstract Syntax Error, when reporting the Criticality Diagnostics | E for not comprehended IE/IE
groups or missing IE/IE groups, the SLMAP Transaction ID |E shall aso be included;

- Incaseof Logical Error, when reporting the Criticality Diagnostics | E, the SLmAP Transaction ID |E shall also
be included.

ETSI
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Annex A (informative):
Change history

Change history

Date |TSG#| TSGDoc. | CR |Rev Subject/Comment New
2012-12 58[RP-121769 Approved in RAN#58 and put under change control 11.0.0
2013-03 59(RP-130209(0001 |- Correction on Setup and Reset 11.1.0
2013-03 59|RP-130237]0002 |1 Extending maxEARFCN 11.1.0
2013-03 59|RP-130209|0003 |1 NBPS in LTE, UL RTOA Measurement Configuration in 11.1.0

Measurement Request
2013-03 59|RP-130316|0004 |- NBPS in LTE, Identifier for SLmAP 11.1.0
2013-06 60|RP-130642[0005 |3  [Abnormal Conditions for Reset 11.2.0
2013-09 61|RP-131182|0006 |1 Correction on Measurement Abort 11.3.0
2013-09 61|RP-131182]|0007 |1 | Correction on Measurement Update 11.3.0
2013-09 61|Rp-131182 (0008 |1 ASN.1 correction Section 9.3.5 UL-RTOA Measurement 11.3.0
Configuration

ETSI



3GPP TS 36.459 version 11.3.0 Release 11 49 ETSI TS 136 459 V11.3.0 (2013-09)
History
Document history
V11.0.0 February 2013 Publication
V11.1.0 April 2013 Publication
V11.2.0 July 2013 Publication
V11.3.0 September 2013 | Publication

ETSI



	Intellectual Property Rights
	Foreword
	Foreword
	1 Scope
	2 References
	3 Definitions, symbols and abbreviations
	3.1 Definitions
	3.2 Symbols
	3.3 Abbreviations

	4 General
	4.1 Procedure Specification Principles
	4.2 Forwards and Backwards Compatibility
	4.3 Specification Notations

	5 SLmAP Services
	6 Services Expected from Signalling Transport
	7 Functions of SLmAP
	8 SLmAP Procedures
	8.1 List of SLmAP Elementary procedures
	8.2 Measurement Procedures
	8.2.1 Measurement
	8.2.1.1 General
	8.2.1.2 Successful Operation
	8.2.1.3 Unsuccessful Operation
	8.2.1.4 Abnormal Conditions

	8.2.2 Measurement Update
	8.2.2.1 General
	8.2.2.2 Successful Operation
	8.2.2.3 Unsuccessful Operation
	8.2.2.4 Abnormal Conditions

	8.2.3 Measurement Abort
	8.2.3.1 General
	8.2.3.2 Successful Operation
	8.2.3.3 Unsuccessful Operation
	8.2.3.4 Abnormal Conditions


	8.3 Management procedures
	8.3.1 SLm Setup
	8.3.1.1 General
	8.3.1.2 Successful Operation
	8.3.1.3 Unsuccessful Operation
	8.3.1.4 Abnormal Conditions

	8.3.2 Reset
	8.3.2.1 General
	8.3.2.2 Successful Operation
	8.3.2.2.1 Reset Procedure Initiated from the E-SMLC
	8.3.2.2.2 Reset Procedure Initiated from the LMU

	8.3.2.4 Abnormal Conditions

	8.3.3 Error Indication
	8.3.3.1 General
	8.3.3.2 Successful Operation



	9 Elements for SLmAP Communication
	9.1 Message Functional Definition and Content
	9.1.1 MEASUREMENT REQUEST
	9.1.2 MEASUREMENT RESPONSE
	9.1.3 MEASUREMENT FAILURE
	9.1.4 SLm SETUP REQUEST
	9.1.5 SLm SETUP RESPONSE
	9.1.6 SLm SETUP FAILURE
	9.1.7 RESET REQUEST
	9.1.8 RESET ACKNOWLEDGE
	9.1.9 MEASUREMENT ABORT
	9.1.10 MEASUREMENT UPDATE
	9.1.11 ERROR INDICATION

	9.2 Information Element Definitions
	9.2.1 General
	9.2.2 Message Type
	9.2.3 SLmAP Transaction ID
	9.2.4 UL RTOA Measurement Configuration
	9.2.5 UL RTOA Measurements
	9.2.6 LMU ID
	9.2.7 E-SMLC ID
	9.2.8 LMU Information
	9.2.9 LMU Position
	9.2.10 Cause
	9.2.11 Criticality Diagnostics
	9.2.12 E-SMLC Measurement ID

	9.3 Message and Information Element Abstract Syntax (with ASN.1)
	9.3.1 General
	9.3.2 Usage of Private Message Mechanism for Non-standard Use
	9.3.3 Elementary Procedure Definitions
	9.3.4 PDU Definitions
	9.3.5 Information Element definitions
	9.3.6 Common definitions
	9.3.7 Constant definitions
	9.3.8 Container definitions

	9.4 Message Transfer Syntax
	9.5 Timers

	10 Handling of Unknown, Unforeseen and Erroneous Protocol Data
	Annex A (informative): Change history
	History

