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Intellectual Property Rights

IPRs essential or potentially essentia to the present document may have been declared to ETSI. The information
pertaining to these essential 1PRs, if any, is publicly available for ETSI member s and non-member s, 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 isavailable from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://www.etsi.org/ipr).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given asto 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.

Foreword
This Technical Specification (TS) has been produced by ETSI Technical Committee Special Mobile Group (SMG).

The present document describes the network management for LCS O& M within the digital cellular telecommunications
system.

NOTE: TC-SMG has produced documents which give technical specificationsfor the implementation of the
digital cellular telecommunications system. Historically, these documents have been identified as GSM
Technical Specifications (GSM-TSs). These specifications may subsequently become ETS| Technica
Specifications (TSs) or Technical Reports (TRs). These ETSI-GSM specifications are, for editorial
reasons, still referred to in the present document.

The contents of the present document may be subject to continuing work within SMG and may change following formal
SMG approval. Should SMG modify the contents of the present document it will then be re-submitted for formal
approval procedures by ETSI with an identifying change of release date and an increase in version number as follows:

Version 7.x.y
where:
7 GSM Phase 2+ Release 1998.

X the second digit isincremented for changes of substance, i.e. technica enhancements, corrections, updates,
etc.;

y thethird digit isincremented when editorial only changes have been incorporated in the specification.
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1 Scope

The present document addresses the network management architecture, functions, and protocol for LCS operations and
maintenance. The information model included here defines the managed entities and how they are addressed for
purposes of operations and maintenance activities.

Thereisarequirement for the network management interface to be open to allow interoperation between LMUs and
GMLCs of different manufacturers working to the same SMLC. The present document addresses this requirement from
an operations and maintenance point of view, which alows this interworking to take place. It shows the split of network
management functions between GMLC, SMLC and LMU. The procedures and coding of the messages are specified in
detail. In practice, in addition to the present document, it is necessary that the content of manufacturer-dependent
information fields be specified to fulfil the functionality.

Itisessential for operation that a SMLC can handle the functions used by all its LMUs. Therefore, al itemsin the
present document are considered mandatory unless otherwise indicated in the present document.

NOTE: Thisversion contains only the SMLC-LMU interface. Other work will be undertaken in the future.

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, subsegquent revisions do not apply.
» For anon-specific reference, the latest version applies.

* A non-specific reference to an ETS shall also be taken to refer to later versions published asan EN with the same
number.

* For this Release 1998 document, references to GSM documents are for Release 1998 versions (version 7.x.y).

[1] GSM 01.04 (ETR 100): "Digital cellular telecommunication system (Phase 2); Abbreviations and
acronyms’.

[2] GSM 12.00 (ETS 300 612-1): "Digital cellular telecommunication system (Phase 2); Objectives
and structure of Network Management (NM)".

[3] GSM 12.01 (ETS 300 612-2): "Digital cellular telecommunication system (Phase 2); Common
aspects of GSM Network Management (NM)".

[4] GSM 12.20 (ETS 300 622): "Digital celular telecommunication system (Phase 2); Base Station
System (BSS) Management Information™.

[5] GSM 12.21 (ETS 300 623): "Digital cdlular telecommunication system (Phase 2); Network
Management (NM) procedures and messages on the A-bis interface’.

[6] GSM 12.22 (ETS 300 624): "Digital cellular telecommunication system (Phase 2); Interworking of
GSM Network Management (NM) procedures and messages at the Base Station Controller
(BSC)".

[N GSM 02.71: Digita cellular telecommunications system (Phase 2+), Location Services (LCS),

Service Description, Stage 1.

[8] GSM 03.71: Digita cellular telecommunications system (Phase 2+), Location Services (LCS),
Functional Description, Stage 2.
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[9] GSM 04.71: Digital cellular telecommunications system (Phase 2+), Mobile radio interface layer 3
location services specification, formats and coding.

[10] ITU-T Recommendation M.3400: TMN management functions.

[17] ITU-T Recommendation X.680: ASN.1 Specification of Basic Notation — Data Network

[12] ITU-T Recommendation X.691: ASSN. Encoding Rules Specification of Packed Encoding
Rules - Data Network.

[13] ITU-T Recommendation X.711: Common Management Information Protocol: Specification.

[14] ITU-T Recommendation X.731: Systems Management: State Management Function.

3 Symbols and Abbreviations

3.1 Symbols

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

Lb Interface between Serving MLC and BSC (BSC interface)

Le Interface between External User and Gateway MLC (externa interface)
Lg Interface between Gateway MLC and VM SC (Gateway ML C interface)
Lh Interface between Gateway MLC and HLR (HLR interface)

Lp Interface between SMLC and peer SMLC (peer interface)

Ls Interface between Serving MLC and VM SC (Serving MLC interface)
Um Air Interface to an LMU (measurement interface)

3.2 Abbreviations

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

ASN.1 (CCITT) Abstract Syntax Notation One
A-GPS Assisted Global Positioning System
BSC Base Station Controller

BSS Base Station Subsystem

BTS Base Transceiver Station

CCCH Common Control Channel

CMIP Common Management Information Protocol
DTAP Direct Transfer Application Part
E-OTD Enhanced Observed Time Difference
GMLC Gateway MLC

GPS Global Positioning System

GSM Global System for Mobile communications
HLR Home L ocation Register

HW Hardware

ID Identifier

IMSI International Mohile Subscriber [dentity
LCS LoCation Service

LLP LMU LCS Protocol

LMU Location Measurement Unit

MLC Mobile Location Centre

MMI Man-Machine Interface

MS Mobile Station

MSC Mobile-services Switching Centre

NE Network Element

NM Network Management

NSS Network and Switching Subsystem
O&M Operations and Maintenance
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0SS
PLMN
RIT
SDCCH
SMLC
SW
TMN
TOA
TCH
VLR
VMSC

Operations Subsystem

Public Land Mobile Network

Radio Interface Timing

Stand-alone Dedicated Control CHannd
Serving Mobile Location Centre
Software

Telecommuni cations Management Network
Time of Arrival

Traffic CHannel

Visitor Location Register

Visited MSC

Further GSM related abbreviations may be found in GSM 01.04 (ETR 100) [1].

4

LCS O&M Architecture

The LCS O&M reference model proposed for location services in GSM networksis shown in Figure 1.

The interface between the OSS and the SMLC and the interface between the OSS and the GMLC are Q interfaces. This
is due to compatibility with OSS interfaces applied to other GSM network elements which are defined using the
Q interface (seee.g. GSM12.00 [2], GSM12.01 [3], GSM12.20 [4], GSM12.22 €], €tc.).

The succeeding discussion will be based on Figure 1. (No inference should be drawn from Figure 1 about the physical
configuration of an interface.)

0SS
1
O&M
O&M
Interface
Interface
SSMLC
b . HLR
Um N - Ls
\BTS :
“( UIIIIIIII:‘II*’IIIIIIII- Th —
TypeB) Abisp*BSE | A lBc/vLR Lg Le
= 1+ | GMLC{——  Lcsdient
.0’ 1 Lg
. GMLC
Abis
LMU
TypeB
Other PLMN

Figure 1: Location Services O&M Reference Model
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5 LCS managed entities

The following GSM network entities are the subjects to be managed in LCS.

5.1 Location Measurement Unit (LMU)

An LMU makes radio measurements to support one or more positioning methods. These measurements fall into one of
two categories:

a) location measurements specific to one MS used to compute the location of thisMS;
b) assistance measurements specific to all MSsin a certain geographic area.

All location and assi stance measurements obtained by an LMU are supplied to a particular SMLC associated with the
LMU. Instructions concerning the timing, the nature and any periodicity of these measurements are either provided by
the SMLC or are pre-administered in the LMU.

Two types of LMU are defined:
- TypeA LMU: accessed over the GSM radio interface (Um interface);
- TypeB LMU: accessed over the Abisinterface.

The LMU Type A isaccessed exclusively over the GSM radio interface (Um interface). Thereisno wired connection to
any other network dement. The LMU Type A hasa serving BTS and BSC that provide signalling accessto a
controlling SMLC. With an NSS based SMLC, aType A LMU also hasaserving MSC and VLR and a subscription
profilein an HLR. The Type A LMU always has a unique IMS| and supports all radio resource and mobility
management functions of the GSM air interface that are necessary to support signalling using an SDCCH to the SMLC.
The Type A LMU supports those connection management functions necessary to support LCS signalling transactions
with the SMLC and may support certain call control functions to support signalling to an SMLC using a circuit
switched data connection [8].

5.2 Serving Mobile Location Centre (SMLC)

The Serving Mobile Location Centre (SMLC) contains functionality required to support LCS. In one PLMN, there may
be more than one SMLC.

The SMLC manages the overall co-ordination and scheduling of resources required for performing positioning of an
MS. It may calculate the final location estimate and accuracy.

Two types of SMLC are possible:
- NSSbased SMLC: supportsthe Lsinterface;
- BSSbased SMLC: supportsthe Lb interface.

An NSS based SMLC supports positioning of atarget MS via signalling on the Ls interface to the visited MSC. A BSS
based SMLC supports positioning viasignaling on the Lb interface to the BSC serving the target MS. Both types of
SMLC may support the Lp interface to enable access to information and resources owned by another SMLC.

The SMLC controls a number of LMUs for the purpose of obtaining radio interface measurements to locate or help
locate MS subscribersin the areathat it serves. The SMLC isadministered with the capabilities and types of
measurement produced by each of its LMUSs. Signalling between an NSS based SMLC and LMU istransferred viathe
MSC serving the LMU using the Lsinterface and either the Um interface for a Type A LMU or the Abisinterface for a
Type B LMU. Signalling between aBSS based SMLC and LMU is transferred viathe BSC that serves or controlsthe
LMU using the Lb interface and either the Um interface for the Type A LMU or the Abisinterface for the Type B
LMU.
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5.3 Gateway Mobile Location Centre (GMLC)

The Gateway Mobile Location Centre (GMLC) contains functionality required to support LCS. In one PLMN, there
may be more than one GMLC.

The GMLC isthefirst node an external LCS client accessesin aGSM PLMN (i.e. the Lereference point is supported
by the GMLC). The GMLC may request routing information from the HLR via the Lh interface. After performing
registration authorisation, it sends positioning requests to and receives final location estimates from the VM SC viathe
Lg interface.

The SMLC and GMLC functionaity may be combined in the same physical node, combined in existing physical nodes,
or reside in different nodes.

6 LCS O&M Functions

The LCS management functions are grouped into the following five management areas. Performance Management,
Fault Management, Configuration Management, Accounting Management and Security Management.

6.1 LMU Management

The description hereis based on both Type A and Type B LMUs. O&M related messages will be transferred between
the LMU and the SMLC in the same way as the TOA and RIT measurement messages, i.e. from LMU to BTS, BSC,
(possibly) MSC and SMLC. It isviewed as atransparent path. The LCS O&M information is stored in the database of
the SMLC.

NOTE 1: Thissection covers LMU functions only. The SMLC will need to support these functions and may
perform additional functions aswell.

This clause contains requirements that are common to al LMUs. When certain characteristics of an LMU only apply to
a specific type, these characterigtics are indicated in later sections as conditional on the type. (An example of a specific
type of LMU is one that uses GPS to obtain absolute time and thus is able to derive its own position.) When the
characteristics of an LMU are specific to the implementation, these characteristics are handled using
manufacturer-specific messages or using the software download capability. (Examples of these kinds of dataare
initidisation data, GPS set-up commands and software files.)

NOTE 2: Only the necessary functionsin ITU-T Recommendation M.3400 [10] areincluded here. All other
functionsin ITU-T Recommendation M.3400 [10] are not needed for this application. See ITU-T
Recommendation M.3400 [10] for specific definitions of each function.

6.1.1 Performance Management

The SMLC collects performance-related data. The SMLC indirectly observes any performance-related data externd to
the LMU (e.g. number of position failures versusrequests). The LMU monitors internal performance-related data and
sends alarmsto alert the SMLC of any anomalies.

6.1.2 Fault Management
* Alarm Surveillance/Alarm Reporting/Report Alarm.
» Alarm Surveillance/Alarm Reporting/Allow and Inhibit Alarm Reporting.
* Alarm Surveillance/Alarm Reporting/Request Alarm History.
» Alarm Surveillance /Failure Event Detection and Reporting.
» Fault Localisation/NE Fault Localisation/Request diagnostic data.

» Fault Localisation/NE Fault Localisation/Stop diagnosisin progress.
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» Fault Localisation/NE Fault Localisation/Diagnaostic report.
» Fault Localisation/Running of Diagnostic.

» Fault Correction/NE Fault Correction/Automatic Restoration Report.

6.1.3 Configuration Management
» Indallation/Loading software into NEs.
» Provisioning/NE Configuration/Request Configuration.
» Provisioning/NE Configuration/Configuration Report.
» Provisioning/NE Configuration/Set Service State.
» Provisioning/NE Configuration/Request Assignments.

Thisfunction is supported by the Status Query operation specified in GSM 04.71 [9]. An O&M job is defined asan
unsatisfied request from the SMLC. Oncethe LMU has sent all required responses, the job is compl eted.
Unanswered requests from the LM U to the SMLC are not considered jobs.

* Provisioning/NE Configuration/Assignment Reports.

Thisfunction is supported by the Status Query and Status Update operations specified in GSM 04.71[9]. An O&M
jobis defined as an unsatisfied request from the SMLC. Once the LMU has sent all required responses, the job is
completed. Unanswered requests from the LMU to the SMLC arenot considered jobs.

* Provisioning/NE Configuration/Set Parameters.

* Provisoning/NE Configuration/Set Service Thresholds.

* Provisoning/NE Configuration/Start Transmission Test.

» Provisioning/NE Configuration/Restart Request.

» Provisioning/NE Configuration/Restart Report.

« Statusand Control/NE Status and Control/Request Status.

» Statusand Control/NE Status and Control/Status Report.

» Statusand Control/NE Status and Control/Control event report.
» Status and Control/Access to stateinformation in NEs.

» Statusand Control/Notification of state changes by NEs.

6.1.4 Accounting Management

Accounting Management is not applicable to the present document.

6.1.5 Security Management

Security Management is not applicable to the present document.

6.2 SMLC Management

For future study.
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6.3 GMLC Management

For future study.

7 LCS O&M Protocol

There are two operation codes set aside for LLP O&M messages (OMManagerReq and OMAgentReq).
OMManagerReq isinvoked by the network, as explained in GSM 04.71 [9], to request a specific O&M activity from
the LMU and receive reports from the LMU. OMAgentReq is invoked by the LMU, as explained in GSM 04.71[9], to
report an O&M event to the network or for the LMU to request service from the network.

7.1 LMU LCS O&M Messages and Procedures

7.1.1 Management Information Model

7111 Managed Entities

Thismodel describes how entities are managed across the LMU-SMLC interface, but it does not specify how
information istransferred indde the site. That is, the manner of communication between a managed entity and managed
entities under it is not specified in the present document.

Managed Entities are shown in Figure 2 and listed bel ow. Functional descriptions of each managed entity are found in
table 1.

L MU provides the overall management of the timing measurement capability.

Uplink Timing Estimator isneeded for TOA only. It conditions the received uplink signal in preparation for the
estimation algorithm and then estimates the time of arrival of the received uplink signal.

Downlink Timing Estimator conditionsthe received downlink signal in preparation for the estimation algorithm and
then estimates the time of arrival of the received downlink signal. The downlink timing estimation a gorithm and the
uplink timing estimation agorithm are different due to the difference in frame structure. The downlink timing
estimation algorithm may only be required to perform coarse timing estimates in the case of TOA.

Network Interfacer supports the network interface required for commands and reports between the GSM network and
the LMU. The physical interface may be a GSM Radio Interface, awire or abus (in the case of an LMU integrated into
aBTYS). Peer communications are between the SMLC and the LMU.

B Containment

Multiplicity of association:
1+ = one or more
n = numerically specified

LMU
[1+ [1+ [
Uplink Timing Estimator Downlink Timing Estimator Network Interfacer

Figure 2: Managed Entity Model Seen Across the LMU-SMLC Interface
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Table 1: Managed Entities, Attributes and Procedures Seen Across the LMU-SMLC Interface

Managed Entities

Attributes

Procedures

Estimator (TOA
only)

Operational State
Availability Status

Diversity (optional)
Attenuator Enable (optional)

LMU Administrative State SW Download Management (7.1.2.2)
Operational State Diagnostic Test (7.1.2.3)
Availability Status State Management (7.1.2.4)
Manufacturer 1D Event Report (7.1.2.5)
HW Configuration Equipment Management (7.1.2.6)
SW Configuration General Management (A.1.1.7)
LMU Position (optional) Report Management (0)
Type'
Self-Position Capability*
Set Own Position Upon Startup2
Method"
Software Download Capability*
Time
Autonomous Swap®
Calibration Required®
TimingType"
Uplink Timing Administrative State SW Download Management (7.1.2.2)

Diagnostic Test (7.1.2.3)

State Management (7.1.2.4)
Event Report (7.1.2.5)
Equipment Management (7.1.2.6)
General Management (A.1.1.7)

Downlink Timing

Administrative State

SW Download Management (7.1.2.2)

Availability Status
Attenuator Enable(optional)

Estimator Operational State Diagnostic Test (7.1.2.3)
Availability Status State Management (7.1.2.4)
Diversity (optional) Event Report (7.1.2.5)
Attenuator Enable (optional) Equipment Management (7.1.2.6)
General Management (A.1.1.7)
Network Administrative State SW Download Management (7.1.2.2)
Interfacer Operational State Diagnostic Test (7.1.2.3)

State Management (7.1.2.4)
Event Report (7.1.2.5)
Equipment Management (7.1.2.6)
General Management (A.1.1.7)

NOTE 1: Mandatory on the manager, optiona on the LMU.

NOTE 2: Conditional on the manager when Method = A-GPS, optional on the LMU.

NOTE 3: Conditional on the manager when Software Download Capability = Software Download Capability,

optional on the LMU.

NOTE 4: Attribute support is mandatory unless noted otherwise.

7.1.1.2 Addressing of Managed Entities

ItisaGSM requirement that the SMLC is capable of operating with LMUs from different manufacturers. So, itis
necessary that the differences between LMUS, as seen by the SMLC, are minimised as much as possible. Thisis
achieved by addressing NM messages by the Managed Entity Class and Managed Entity Instance. Correct addressing of
the LMU must be provided in Layer 2. All O& M messages are contained in DTAP messages and addressing the DTAP
messages properly is out of the scope of this specification.

Managed entity instances also have a Layer 3 address. The instance number is used to address the managed entity
instance. Regardless of whether the Layer 2 address uniquely identifies the managed entity instance or not, the Layer 3
address must also be provided so that it can be used by the management agent to determine which managed entity
instanceis being addressed.

At thetime of initialisation, the SMLC and the LMU need to be able to communicate with each other. Interpretation of
the IMSI providestheinitial linking information.
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Specific equipment configuration information is manufacturer-dependent. However, for interoperability, instance
numbering must be known by both manager and agent. This, aswell as supported functions, is considered as Shared
Management Knowledge.

7.1.1.3 State Management of Managed Entities

State management in the present document is generally in linewith CCITT X.731 [14]. How state values are applied is
explained below.

CCITT X.731 states that "the management state of a managed entity represents the instantaneous condition of
availability and operability of the associated resources from the point of view of management".

In the present document there are two different factors (CCITT X.731 defines usage state in addition to these two) that
are considered to affect the management state of a managed entity. They are:

- Administration: permission to use or prohibition against using the resource, imposed through the management
SErvices,
- Operability: whether or not theresourceis physically installed and working.

The present document defines the following three state management attributes to represent the management state of a
managed entity:

- Administrative state;
- Operational state;

- Availability status (this provides additional information for understanding the operational state values).

7.1.1.3.1 Administrative State
Administrative states of the managed entity can be controlled only by the SMLC.

Thelocked state of a managed entity means that the SMLC has terminated all requeststo theresourcethat is
represented by the managed entity. No new requests areinitiated to thisresource.

The shutting down state means that no new requests areinitiated to thisresource. The on-going requests are compl eted.

The unlocked state means that new requests are allowed to the resource represented by the managed entity.

7.1.1.3.2 Operational State
CCITT X.731 gives the following definitions for the values of the operational state attribute:
- disabled: theresourceistotally inoperable and unable to provide service to the user(s);
- enabled: theresourceis partialy or fully operable and available for use.
In the present document the val ue disabled represents the following conditions that the resources could have;
- hardware or software isnot ingalled;
- power isturned off;
- failure has occurred;

- radio parameters have not yet been set by elementary procedures (7.1.2), therefore, theresource is off-line.
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7.1.1.3.3 Availability Status

The availahility status elaborates the operationa state attribute. State change is only reported when the operationa state
changes, not when availability status changes. Availability statusis only sent asinformation along with the state change
indication. In the present document the following values are used (availability statusis a set value):

Intest: Theresourceisundergoing atest procedure. The operationa state may be disabled or enabled, depending on
the level of intrusion of thetest.

Failed: Theresource has an internal fault that preventsit from operating. The operational stateis disabled.
Power off: The resource requires power to be applied and isnot powered on. The operational stateis disabled.

Off line: The resource requires some manual and/or automatic operation(s) to be performed to make it available for use.
The operational stateis disabled.

Dependency: The resource cannot operate because some other resource on which it depends is unavailable. The
operational stateis disabled.

Degraded: The service available from the resource is degraded in some respect, such asin speed or operating capacity.
The operational stateis enabled.

Not installed: The hardware or the software associated with the managed entity hasnot been ingtalled at the site.
Operational stateis disabled.

Figure 3illustrates the operational state and availability status behaviour of managed entities. Theinitial value of the
adminigrative state islocked.

SW Activation HW Installed

not required SW Activate Request LMU related objects request downloading and activation
of the running software version.

Software downloading and activation takes place when

Disabled, object isin this state.
Not Installed Operational state = Disabled
Availability status = Not installed
< SW Activate The last file belonging to the running software version
g has been downloaded and activated.
Object does not have correct attribute values yet. They
Disabled, will be received when the unlock procedure is executed.
Off Line Operational state = Disabled
Availability status = Off line
Attribute Setting All needed attributes of the managed object are set.
Opstart Attempt to put the managed object to enabled state.
Changed State Event Report
4
Enabled Operational state = Enabled

Availability status = {}

Figure 3: Managed Entities' Operational State and Availability Status
Behaviour During Initialisation
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7.1.2 Elementary Procedures

The operational procedures applicable to the LMU consist of bringing LMU equipment and software into (or taking
them out of) service, initiation of tests at the LMU, collection of test results made at the LMU, reporting and clearing of
any LMU faults, and reporting of any LMU external alarms. Bringing into service of equipment at the LMU will consist
of manual operations, including powering on, and performing local testing where relevant at the LMU, followed by an
indication to the SMLC of the LMU equipment availability. It isthen an SMLC function to ensure that relevant data on
the existence of the equipment isresident at the LMU, and to activate (bring into service) the new equipment.

7.1.2.1 Definition of the Procedures

All the procedures covered in the present document are based on formatted O& M messages. Most formatted O& M
messages initiated by the SMLC (or by an LMU) will receive aresponse or acknowledgement at Layer 3. A pair of such
messages, or single message if aresponseisnot required, isreferred to as an eementary procedure. All messages shall
be sent using LL P messages.

For all elementary procedures described in subclauses 7.1.2.2 through 7.1.2.8, the protocol scenarios areillustrated with
no further explicit reference made from their corresponding subclauses because of their self-explanatory nature.

Descriptions of the messages and the direction of transmission are given in the following subclauses.

No dementary procedure shall be initiated to a managed entity instance which has not yet replied to a previoudy
initiated el ementary procedure with aresponse (a defined response, an ACK or aNACK) within aLayer 3 time-out.
The Layer 3 timeout for ACK, NACK and responses shall have a default value of 10 seconds.

An ACK message isreturned to inform the application which initialised the message that the command is performed or
will be performed.

The whole message must be rgected if thereis something not understood/supported in the origina message.
A NACK may not berelevant for some el ementary procedures.

The most relevant NACK causes, not covered by the general causes (which are used for understanding of header fields),
are given for each elementary procedure with reference to the coding of the NACK causesin Subclause A.1.2.4.25.

The general NACK causes arerelevant for any NACK message and arealso found in A.1.2.4.25.

7.1.2.2 SW Download Management Procedures
(See ITU-T Recommendation M.3400 [10] Configuration Management/Ingtallation/Loading SW into NES).

Software Download Management Procedures facilitate file transfer for downloading software to the LMU. The
procedures for software download in the SMLC are as follows. In order to reduce the burden of the management
functions on the SMLC, it isrecommended that the software storage and the initiation and management control of the
procedures reside in the OSS. However, this does not preclude an SMLC from performing these functions.

7.1.2.2.1 Load Data Initiate

This message shall be sent from the SMLC to the LMU to initiate the loading of afile. It indicates the number of
segments for which a Layer 3 acknowledgement is required (window size). When receiving datathe LMU shall send an
ACK after this number of segments, except for thelast batch.

SMLC LMU
Load Data Initiate >

ACK/NACK

Meaning of ACK message: Ready to receive the specified file.
Message specific NACK causes (see Subclause A.1.2.4.24): 35, 36, 43.
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7.1.2.2.2 Load Data Segment

These multi-segment messages shall be used to carry thefilesfor the transfer initiated by the Load Data Initiate
message. No other file transfer shall be allowed until the current transfer isfinished.

SMLC LMU
Load Data Segment -
> l
Load Data Segment > | Window Size
|
| |
| 1
ACK/NACK
<
Load Data Segment
|
etc.
etc.

An ACK ghall be sent from the LMU to the SMLC every time when Window Sze number of segments specified in the
Load Data Initiate message are downloaded. Each segment will be numbered sequentially. A reception of an ACK must
not reset the value of the sequence number of the subsequent message segments. When all the expected blocks have
been received, an ACK must be sent regardless of the window size. If thetimer for atime-out for the Layer 3
acknowledgement expires, the SMLC shall send a Load Data Abort message and thefile transfer shall be aborted.

A NACK provides the capability for resending messages that arein error sincethe last ACK. All messages from the
previous ACK shall be resent. Without the NACK, transmission would be delayed while waiting for ACK timeout, or
the entire filewould need to be resent after receiving a NACK to Load Data End.

Meaning of ACK message: A window of Load Data Segment messages or a compl ete file has been received
successfully. Message specific NACK causes (see Subclause A.1.2.4.24): 42, 44, 45.

7.1.2.2.3 Load Data Abort

This message shdl be used by either end if the file transfer can no longer be supported. This message shall also be used
by the LMU if the received amount of data exceeds the expected amount.

SMLC LMU
Load Data Abort
< |

7.1.2.24 Load Data End

This message shall be sent by the SMLC to the LMU. The LMU sends an ACK when the file has been received in the
LMU.

SMLC LMU
Load Data End >

ACK/NACK
<

Meaning of ACK message: File download is successfully terminated.
Message specific NACK causes (see Subclause A.1.2.4.24): 37.
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7.1.2.25 SW Activate Request

This message shdl be sent by the LMU when the resource represented by the managed entity instance has started up.
Theinitialisation of mentioned managed entity instance shall be started with software activation, which may include
software download continuing with attribute setting.

SMLC LMU
< SW Activate Request

ACK/NACK >

Meaning of ACK message: Therequest is granted and software activation will be commenced.
Message specific NACK causes (see Subclause A.1.2.4.24): 40.

7.1.2.2.6 Activate SW

This message from the SMLC to the LMU shall be used to activate or re-initialise the loaded software, indicating which
file (or files) isto be activated. The acknowledgement of the Activate SW indicates that the software can be activated. If
the software cannot be activated, aNACK must be sent. The activation may include LMU interna software distribution.

SMLC LMU
Activate SW >

ACK/NACK

<

Meaning of ACK message: File will be activated.
Message specific NACK causes (see Subclause A.1.2.4.24): 35, 38, 39.

7.1.2.2.7 SW Activated Report

This message from the LMU to the SMLC shall be sent from the addressed managed entity on the LMU at a successful
completion of the software digtribution to and activation on al indicated destinations in the LMU.

SMLC LMU
SW Activated Report
<

7.1.2.3 Diagnostic Test Procedures

Diagnostic Test Procedures allow the OSS to run teststhat are available in the LMU. These are not intended to provide
an exhaustive in-field test capability.

7.1.2.3.1 Perform Test

(See ITU Recommendation M.3400 [10] Fault Management/Fault Localisation/Running of Diagnostic and
Configuration Management/Provisioning/NE Configuration/Start Transmission Test).

Thismessage shall be used to tell the LMU to perform atest, if necessary to set a physical configuration for the SMLC
to carry out atest on the LMU, or to perform atest using a particular configuration. Any measurements may be
performed as specific tests. Duration for the test can be given, after which the test report may be autonomoudly sent if
S0 requested. It isnot assumed that the LMU will provide scheduling for recurring tests. Therefore, the recurring
mechanism must be built into the test definition.
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Onetest is defined:

A functional managed entity self-test shall be used to activate an internal self test procedure of a functional managed
entity on the LMU made to test equipment that provides the services of the functional managed entity. By its nature this
test and itsresults are proprietary.

SMLC LMU
Perform Test
>
ACK/NACK
<
Meaning of ACK message: Test configuration has been set (if necessary) and the specified test has been
started.

Message specific NACK causes (see Subclause A.1.2.4.24): 28, 29, 30.

7.1.2.3.2 Test Report

(See ITU Recommendation M.3400 [10] Fault Management/Fault Localisation/NE Fault Localisation/Diagnostic
Report).

Thismessage shall be sent by the LMU giving the result of atest ordered by the SMLC and is sent autonomously as
soon astheresult isavailable. A Test Report shall also be sent after a specific request from the SMLC by a Send Test
Report message. The Test Report indicates what was tested, the test type, and theresult. No ACK or NACK isreturned
to the LMU by the SMLC.

SMLC LMU
< Test Report

7.1.2.3.3 Send Test Report

(See ITU Recommendation M.3400 [10] Fault Management/Fault Localisation/NE Fault Localisation/Request
Diagnostic Data).

This message shdl be sent from the SMLC to ask for the result/report of a test which was not to be sent autonomously,
but isnow to start being reported. If the test result was already made to be autonomously reported, this message can also
be used to have the present result of the test be reported immediately. The message must include identification of the
test.

SMLC LMU
Send Test Report

>
ACK/NACK

<
Meaning of ACK message: The specified test report will be sent.
Message specific NACK causes (see Subclause A.1.2.4.24): 28, 31.

7.1.23.4 Stop Test

(See ITU Recommendation M.3400 [10] Fault Management/Fault Localisation/NE Fault Localisation/Stop Diagnosisin
Progress).

This message shall be used by the SMLC to stop a continuously recurring test at the LMU, to reset aphysical test
configuration to the normal configuration, or to stop the test and to restore to the normal physical configuration. The
message must include identification of the test being performed.
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SMLC LMU
Stop Test
>
ACK/NACK
<
Meaning of ACK message: The specified test has been stopped and test configuration reset to norma (if
necessary).

Message specific NACK causes (see Subclause A.1.2.4.24): 32, 33, 34.

7.1.2.4 State Management Procedures

The State Management Procedures provide the capability to control state values.

7.1.24.1 State Changed Event Report

(See ITU Recommendation M.3400 [10] Configuration Management/Status and Control/Natification of state changes
by NES).

An unsolicited report shall be sent from the LMU to the SMLC whenever a change of the operationa state of a
managed entity defined in the present document occurs.

A failure causing change of operational state shall generate two event reports: Sate Changed Event Report and Failure
Event Report.

No ACK or NACK isreturned to the LMU.

SMLC LMU
< State Changed Event Report

7.1.24.2 Change Administrative State
(See ITU Recommendation M.3400 [10] Configuration Management/Provisioning/NE Configuration/Set Service State).

The Change Administrative State message shall be used by the SMLC to change the administrative state (as specified
by specification GSM 12.20) of amanaged entity.

SMLC LMU
Change Administrative State

>
ACK/NACK

<
Meaning of ACK message: The specified change of administrative state has been performed.

Message specific NACK causes (see Subclause A.1.2.4.24): None.

7.1.24.3 Change Administrative State Request

Thisrequest message shall be sent by the LMU when thereis aneed to change the adminidirative state of a managed
entity at the LMU site. This message can only be initiated asaresult of alocal MMI command. Thismessageis needed
since there may be a need to change the administrative state from the LMU, yet only the agent can change the
adminigrative state. To resolve this, the LMU requests the agent to change the administrative state.

SMLC LMU
Change Administrative State Request

<
ACK/NACK

>
Meaning of ACK message: Therequest is granted and a change administrative state message will be sent.
Message specific NACK causes (see Subclause A.1.2.4.24): 40, 41.
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7.1.25 Event Report Procedures

Event Report Procedures provide event reporting and control.

7.1.25.1 Failure Event Report

(See ITU Recommendation M.3400 [10] Fault Management/Alarm Surveillance/Alarm Reporting/Report Alarm, Fault
Management/Alarm Surveillance/Failure Event Detection and Reporting, Configuration Management/Status and
Control/NE Status and Control/Control Event Report, and Fault Management/Fault Correction/NE Fault
Correction/Automatic Restoration Report).

An unsolicited report shall be sent from the LMU to the SMLC whenever failure events occur in the LMU.
Such failure events are:
» faultin aresource resulting from passing a threshold but not constituting afailure;
» failure of aresource.
Pertaining to afailure, there shall be areport for its start and another for its end.

A failure causing change of operational state shall generate two event reports: Sate Changed Event Report and Failure
Event Report.

No ACK or NACK isreturned to the LMU.

SMLC LMU
Failure Event Report

<

7.1.25.2 Stop Sending Event Reports

(See ITU Recommendation M.3400 [10] Fault Management/Alarm Surveillance/Alarm Reporting/Inhibit Alarm
Reporting).

Thisinhibition of sending of event reports shall be used by the SMLC to prevent a flood of event reports which are of
no benefit to the SMLC. One example of this occurs at an LMU restart following a power failure. The operational
capability of the LMU hardwareis unlikely to be different from what it was before the failure, and aflood of reports,
each stating that a piece of hardware is operating, will delay the software download. Another example concernsthe case
of afrequently occurring transent fault.

SMLC LMU
Stop Sending Events Reports

>
ACK/NACK

<
Meaning of ACK message: Sending of specified Event Report has been stopped.
Message specific NACK causes (see Subclause A.1.2.4.24): None.

7.1.25.3 Restart Sending Event Reports

(See ITU Recommendation M.3400 [10] Fault Management/Alarm Surveillance/Alarm Reporting/Allow Alarm
Reporting).

When the LMU is back in normal operation or if it isof interest to check whether the LMU still generates aflood of
Event Reports, a Restart Sending Event Reports shall be sent.
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SMLC LMU
Restart Sending Events Reports
>

ACK/NACK

<
Meaning of ACK message: Sending of specified Event Report has been restarted.
Message specific NACK causes (see Subclause A.1.2.4.24): None.

7.1.254 Report Outstanding Alarms

(See ITU Recommendation M.3400 [10] Fault Management/Alarm Surveillance/Alarm Reporting/Request Alarm
History).

This message shall be used by the SMLC to ask the LMU to report all outstanding alarmsrelated to the managed entity
instanceindicated in the message. The LMU shall report alarms by sending a series of Failure Event Report messages
for all outstanding alarms. Only those alarms previoudly reported and still outstanding shall be re-reported through this
procedure. Any new alarms not yet reported but about to be reported shall be excluded and they shall be reported
through a separate Failure Event Report procedure spontaneoudly initiated by the LMU itsdlf. If there isno outstanding
alarm, the LMU shall reply with aNACK with that cause indicated.

SMLC LMU
Report Outstanding Alarms >

ACK/NACK

<

Meaning of ACK message: Sending of Failure Event Report will start.
Message specific NACK causes (see Subclause A.1.2.4.24): 40, 41, 42.

7.1.2.6 Equipment Management Procedures

Equipment Management Procedures provide the capability to control equipment during maintenance.

7.1.2.6.1 Change-over
(See ITU Recommendation M.3400 [10] Configuration Management/Status and Control/Status and Control of NES).

This message shall be sent to change over between active and standby units of equipment. The action may be performed
on any addressable functional managed entity and manufacturer-dependent HW units. Which type of HW unit to
address and how to identify certain units of thistype of HW are manufacturer-dependent.

SMLC LMU
Change-over
>

ACK/NACK

<
Meaning of ACK message: The specified change-over operation has been performed.
Message specific NACK causes (see Subclause A.1.2.4.24): 25, 26, 30, 35.
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7.1.2.6.2 Opstart
(See ITU Recommendation M.3400 [10] Configuration Management/Status and Control/NE Status and Contral).

This message shdl be sent by the SMLC to tell the LMU to attempt to operate the identified managed entity putting it to
an initial normal operational sate (i.e., enabled, see Subclause 7.1.1.3.2). This message does not affect the managed
entity's adminidrative stateif there exists avalue explicitly assigned by the SMLC. If thereis yet no administrative state
value explicitly set by the SMLC (e.g., & an initialisation time), the managed entity shall be presumed to be
adminigratively locked by default. No LMU function isrequired to be responsible for testing the operability of the
identified resource as a conseguence of this message. Prior to this message being issued, all necessary physical and
logical preparations (such asrepair of equipment, software downloading, parameter setting, etc., asneeded) are
expected to have been completed. If the managed entity isin fact not ready to bein an enabled state, the managed entity
will bein afault condition as a consequence of this message, and the condition shall be handled by the managed entity's
normal fault handling function asthe condition is detected.

SMLC LMU
Opstart

>
ACK/NACK

<
Meaning of ACK message: The LMU hasreset the operational state of the specified
managed entity to "enabled" state.

Message specific NACK causes (see Subclause A.1.2.4.24): 25, 26, 35.

NOTE: The manager cannot change the operational state, so this procedure allows a change of the operational
state.

7.1.2.6.3 Reinitialise

(See ITU Recommendation M.3400 [10] Configuration Management/Provisioning/NE Configuration/Restart Request
and Report).

This message shall be sent by the SMLC to tell the LMU to have specified hardware resource of the indicated managed
entity start are-initialisation procedure as sketched in Figure 3. The specifics of are-initialisation procedure, which
typically takes place at the time of a cold start of theresource, is manufacturer-dependent. For a software
reinitialisation, Activate SW message shall be used.

SMLC LMU
Reinitialise
>

ACK/NACK

<
Meaning of ACK message: The LMU hasreceived the message and is about to start a

reinitialisation of the specified resource.
Message specific NACK causes (see Subclause A.1.2.4.24): 25, 26, 35.

7.1.2.7 General Management Procedures

General Management Procedures are protocol -unique procedures that provide the capability to control attribute values.

7.1.2.7.1 Set Attributes

(See ITU Recommendation M.3400 [10] Configuration Management/Provisioning/NE Configuration/Set Service State
and Set Parameters).

This message shal be sent to provide a managed entity instance in LMU with all the necessary attributes relating to that
LMU managed entity. This message also includes common information for al logical channels of one type, e.g., CCCH
parameters.
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SMLC LMU
Set Attributes

>
ACK/NACK

<
Meaning of ACK message: All specified LMU attributes have been set.
Message specific NACK causes (see Subclause A.1.2.4.24): 35.

7.1.2.7.2 Get Attributes

(See ITU Recommendation M.3400 [10] Configuration Management/Provisioning/NE Configuration/Request
Configuration and Configuration Report, Configuration Management/Status and Control/NE Status and
Control/Request Status and Status Report, and Configuration Management/Status and Control/Access to State
Information in NES).

This message shal be used by the SMLC to tell the LMU to send attributes which have previously been set by the
LMU. It may be used as a check on accuracy and be incorporated into normal procedures, or may be used by the SMLC
to recover information which it haslost.

SMLC LMU
Get Attributes
|

Response/NACK

Message specific NACK causes (see Subclause A.1.2.4.24): None.

7.1.2.7.3 Set Alarm Threshold

(See ITU Recommendation M.3400 [10] Configuration Management/Provisioning/NE Configuration/Set Service
Thresholds).

Thismessage shall be used by the SMLC to tell the LMU some threshold parameters related to fault thresholds.

SMLC LMU
Set Alarm Threshold

>

ACK/NACK

<
Message specific NACK causes (see Subclause A.1.2.4.24): None.

7.1.2.8 Report Management Procedures
(See ITU Recommendation M.3400 [10] Configuration Management/Status and Control/Status and Control of NES).

Report Management Procedures provide access to GPS information.

7.1.28.1 GPS Parameter Request
This message shall be used by the SMLC to request current GPS position from the LMU.

SMLC LMU
GPS Parameter Request >

GPS Parameter Report/NACK

<
Message specific NACK causes (see Subclause A.1.2.4.24): None.
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7.1.2.8.2 GPS Parameter Report

This message shdl be used by the LMU as a solicited or unsolicited report to convey GPS position measurements which
may be corrected by the SMLC.

SMLC LMU
GPS Parameter Report
<

ACK/NACK

>
Message specific NACK causes (see Subclause A.1.2.4.24): None.
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7.1.3 Message Coding

This clause defines the OMMngrReq and OMAgentReq messages specified in 04.71 [9]. These messages contain the
SMLC-LMU messages defined by ASN.1 and coded by PER (X.691 [12]). In this ASN.1 module, ASN.1/94 defined in
ITU-T X.680[11] recommendations (ASN.1 1994) is used.

LLP- OM Pr ot ocol
--{ LLP-OM Protocol Object ldentifier }

DEFI NI TI ONS AUTOVATI C TAGS :: =
BEG N
| MPORTS
Ext ensi onCont ai ner
FROM MAP- Ext ensi onDat aTypes {

ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-ExtensionDataTypes (21) version4 (4)}

-- OWMWhgr Req are nessage requests fromthe SM.C to the LMJ

OMVhgr Req ::= CHO CE
{
-- SW Downl oad Message
| oadDatal nitiate LoadDat al ni ti at e,
| oadDat aSegnent LoadDat aSegnent ,
| oadDat aEnd LoadDat aEnd,
| oadDat aAbor t LoadDat aAbort, -- Does not have ACK/ NACK
activateSW Activat eSW
-- Diagnostic Test Procedures
per f or niTest Per f or nTest ,
sendTest Rep SendTest Rep,
st opTest St opTest,
-- State Managenent Procedures
chngAdm nSt at e ChngAdni nSt at e,
-- Event Report Procedures
st opSendi ngEvnt Rep St opSendi ngEvnt Rep,
restart Sendi ngEvnt Rep Rest art Sendi ngEvnt Rep,
repQust st andi ngAl ar s RepQust st andi ngAl ar ns,
-- Equi prent Managenent Procedures
chngOver ChngOver,
opstart Opstart,
reinitialize Reinitialize,

-- CGeneral Managenent Procedures

setAttributes Set Attri butes,
getAttributes Get Attributes,
set Al ar niThr eshol d Set Al ar niThr eshol d,

-- Report Managenent Procedures
gpsPar anet er Req GPSPar anet er Req,

-- Manuf acture Dependent Procedures
mgr Manuf DepReq Mhgr Manuf DepReq,

-- OwvAgnt Req are nessage requests fromthe LMJto the SM.C

OVAgnt Req 1= CHO CE
{
-- SW Downl oad Message
| oadDat aAbor t LoadDat aAbort -- Does not have ACK/ NACK
swAct i vat eReq SWAct i vat eReq,
swAct i vat edRep SWAct i vat edRep, -- Does not have ACK/ NACK

-- Diagnostic Test Procedures
t est Rep Test Rep, -- Does not have ACK/ NACK
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-- State Managenment Proc
st at eChngEvnt Rep

chngAdm nSt at eReq

-- Event Report Procedur
failureEvnt Rep

-- Report Managenent Pro
gpsPar anet er Rep

-- Manuf acture Dependent
agnt Manuf DepReq Agnt

28
edures
St at eChngEvnt Rep, -- Does not
ChngAdm nSt at eReq,
es
Fai | ur eEvnt Rep, -- Does not

cedures
GPSPar anet er Rep,

Pr ocedur es
Manuf DepReq,
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have ACK/ NACK

have ACK/ NACK

-- OMVhgrRsp are responses fromthe LMJ to the SM.C nessage requests

OWMWhgr Rsp ;1= CHO CE

{

activat eSWRsp

| oadDat al niti at eRsp
| oadDat aSegnent Rsp

| oadDat aEndRsp
per f or nifest Rsp
sendTest RepRsp
stopTest Rsp
chngAdm nSt at eRsp
st opSendi ngEvnt RepRsp
restart Sendi ngEvnt RepRsp
repQust st andi ngAl ar nsRsp
chngOver Rsp Chng
opstartRsp Opst
reinitializeRsp

set Attri butesRsp

get AttributesRsp

set Al ar niThr eshol dRsp
mgr Manuf DepRsp
gpsPar anet er ReqRsp

St op

Mhgr

-- OVAgnt Rsp are responses f

OVAgnt Rsp ;1= CHO CE
swAct i vat eRegRsp
chngAdm nSt at eReqRsp
gpsPar anet er RepRsp

Acti vat eSVRsp,
LoadDat al ni ti at eRsp,
LoadDat aSegnment Rsp,
LoadDat aEndRsp,
Per f or nTTest Rsp,
SendTest RepRsp,
Test Rsp,
ChngAdm nSt at eRsp,
St opSendi ngEvnt RepRsp,
Rest art Sendi ngEvnt RepRsp,
RepQust st andi ngAl ar nsRsp,
Over Rsp,
art Rsp,
ReinitializeRsp,
Set Attribut esRsp,
Get AttributesRsp,
Set Al ar niThr eshol dRsp,
Manuf DepRsp,
GPSPar anet er ReqRsp,

romthe SM.C to the LMJ nessage

SWAct i vat eRegRsp,
ChngAdm nSt at eReqRsp,
GPSPar anet er RepRsp,

agnt Manuf DepRsp Agnt Manuf DepRsp,
-- OMVhgr Req Messages
Acti vat eSW 1. = SEQUENCE

header Header,

swDescri ption SWDescri ption OPTI ONAL
}
ChngAdm nSt at e 11 = SEQUENCE

header Header,

adm nistrativeState Adm nistrativeState
}
ChngOver 11 = SEQUENCE

header Header,

source Sour ce,
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destination

}

Get Attributes
header
list

}

GPSPar anet er Req
header

}

LoadDat aAbor t
header

}

LoadDat aEnd

{
header

}

LoadDatal niti ate
{
header
swDescri ption
w ndowSi ze

nunber O Segnent s

}
LoadDat aSegnent 11 = SEQUENCE
header Header ,
sequenceNunber I NTEGER (0. .255),
fileData Fi | eDat a
}
Mhgr Manuf DepReq : = SEQUENCE
header Header ,
}
Opstart 11 = SEQUENCE
header Header
}
Per f or niTest : = SEQUENCE
{
header Header ,
t est Nurmber Test Number,
aut ononousl yRep Aut ononousl yRep,
test Duration Test Duration OPTIl ONAL,
physi cal Confi guration Physi cal Confi guration
}
Reinitialize ;. = SEQUENCE
header Header ,
hwDescri ption SEQUENCE OF HWDescri ption
}
RepCQust st andi ngAl ar ns 11 = SEQUENCE
{
header Header
}
Rest art Sendi ngEvnt Rep 11 = SEQUENCE
{
header Header ,
event Type Event Type,
percei vedSeverity Per cei vedSeverity OPTI ONAL,
pr obabl eCause Pr obabl eCause OPTI ONAL,
speci fi cProbl ens Speci fi cProbl ens
}

Desti nation

;. = SEQUENCE
Header,
SEQUENCE OF Attributeldentifier
11 = SEQUENCE

Header

: = SEQUENCE

Header

.= SEQUENCE

Header

- = SEQUENCE

Header ,
SWDescri ption,

W ndowSi ze,
Number OF Segnent s
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SendTest Rep 11 = SEQUENCE
header Header ,
t est Nurmber Test Nurber
}
Set Al ar niThr eshol d 11 = SEQUENCE
{
header Header ,
probabl eCause Pr obabl eCause,
manuf act ur er Dependent Thr eshol ds Manuf act ur er Dependent Thr eshol ds
}
Set Attributes ;. = SEQUENCE
header Header,
li st SEQUENCE OF SEQUENCE
{

id Attributeldentifier,
val ue AttributeData

}
}
St opSendi ngEvnt Rep 11 = SEQUENCE
header Header ,
event Type Event Type,
percei vedSeverity Per cei vedSeverity OPTI ONAL,
pr obabl eCause Pr obabl eCause OPTI ONAL,
speci fi cProbl ens Speci fi cProbl ens OPTI ONAL
}
St opTest 11 = SEQUENCE
header Header ,
t est Nurber Test Nurber
}

-- OVAgnt Req Messages

Agnt Manuf DepReq 11 = SEQUENCE
header Header ,
}
ChngAdm nSt at eReq 11 = SEQUENCE
{
header Header ,
admini strativeState Admi nistrativeState
}
Fai | ureEvnt Rep 11 = SEQUENCE
{
header Header ,
event Type Event Type,
percei vedSeverity Per cei vedSeverity,
pr obabl eCause Pr obabl eCause,
event Ti me Event Ti ne OPTIl ONAL,
speci fi cProbl ens Speci fi cProbl ens OPTI ONAL,
hwDescri pti on HWDescri ption OPTI ONAL,
swDescri ption SWDescri ption OPTI ONAL,
addi ti onal Text Addi ti onal Text OPTIl ONAL,
addi tional I nfo Addi tional I nfo OPTIl ONAL,
out st andi ngAl ar nSequence Qut st andi ngAl ar nSequence OPTI ONAL
}
GPSPar anet er Rep 11 = SEQUENCE
{
header Header ,
pseudoRange PseudoRange,
timed Fix Ti mef Fi x,
satellitelnfo Satellitelnfo
}
St at eChngEvnt Rep 11 = SEQUENCE
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{
header Header ,
operational State Operational State OPTI ONAL,
avai labi lityStatus Avail abi | ityStatus OPTI ONAL,
manuf act ur er Dependent St ate  Manuf act ur er Dependent State  OPTI ONAL
}
SWAct i vat edRep 11 = SEQUENCE
{
header Header ,
resul t Resul t
}
SWAct i vat eReq 11 = SEQUENCE
header Header,
hwConf i gurati on HWConf i gur ati on,
swConfiguration SWConfi gurati on
}
Test Rep 11 = SEQUENCE
header Header,
t est Nurmber Test Nunber,
test Repl nfo Test Repl nfo
}
-- OwWnhgr Rsp Messages
Acti vat eSVRsp 11 = SEQUENCE
{
ext ensi onCont ai ner Extensi onCont ai ner  OPTI ONAL,
}
ChngOver Rsp 11 = SEQUENCE
{
ext ensi onCont ai ner Extensi onCont ai ner OPTI ONAL,
}
ChngAdm nSt at eRsp 11 = SEQUENCE
{
ext ensi onCont ai ner Extensi onCont ai ner  OPTI ONAL,
}
Get AttributesRsp 1= SEQUENCE OF SEQUENCE
{
attributeldentifier Attributeldentifier,
information AttributeData
}
GPSPar anet er ReqRsp ;1= CHO CE
{
gpsPar anet er Rep GPSPar anet er Rep, -- or a NACK is sent
enpty Enpty
}
LoadDat aEndRsp 11 = SEQUENCE
{
ext ensi onCont ai ner Extensi onCont ai ner  OPTI ONAL,
}
LoadDat al ni ti at eRsp 11 = SEQUENCE

ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

LoadDat aSegnment Rsp 11 = SEQUENCE
fext ensi onCont ai ner Extensi onContai ner OPTlI ONAL,
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Mhgr Manuf DepRsp
{

1= SEQUENCE

32

OPTI ONAL,

OPTI ONAL,

OPTI ONAL,

OPTI ONAL,

OPTI ONAL,

OPTI ONAL,

OPTI ONAL,

OPTI ONAL,

OPTI ONAL,

OPTI ONAL,

OPTI ONAL,

OPTI ONAL,

ext ensi onCont ai ner Ext ensi onCont ai ner
OpstartRsp 11 = SEQUENCE

{ext ensi onCont ai ner Ext ensi onCont ai ner
Per f or nTest Rsp 11 = SEQUENCE

fext ensi onCont ai ner Ext ensi onCont ai ner
ReinitializeRsp 11 = SEQUENCE

fext ensi onCont ai ner Ext ensi onCont ai ner
RepQust st andi ngAl ar nsRsp 11 = SEQUENCE
fext ensi onCont ai ner Ext ensi onCont ai ner
Rest art Sendi ngEvnt RepRsp 11 = SEQUENCE
fext ensi onCont ai ner Ext ensi onCont ai ner
SendTest RepRsp 11 = SEQUENCE

fext ensi onCont ai ner Ext ensi onCont ai ner
Set Al ar niThr eshol dRsp 11 = SEQUENCE
fext ensi onCont ai ner Ext ensi onCont ai ner
Set Attribut esRsp 11 = SEQUENCE
fext ensi onCont ai ner Ext ensi onCont ai ner

St opSendi ngEvnt RepRsp 11 = SEQUENCE
ext ensi onCont ai ner Ext ensi onCont ai ner

St opTest Rsp 1 = SEQUENCE

ext ensi onCont ai ner Ext ensi onCont ai ner

-- OWAgnt Rsp Messages

Agnt Manuf DepRsp 11 = SEQUENCE

ext ensi onCont ai ner Ext ensi onCont ai ner
ChngAdm nSt at eReqRsp : = SEQUENCE
fext ensi onCont ai ner Ext ensi onCont ai ner

OPTI ONAL,

ETSI

ETSI TS 101 513 V7.0.1 (2000-11)



(GSM 12.71 version 7.0.1 Release 1998) 33
GPSPar anet er RepRsp 11 = SEQUENCE

{ext ensi onCont ai ner ExtensionContai ner OPTI ONAL,
{S\/\Acti vat eRegRsp 11 = SEQUENCE

ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

Addi tional Info

O her Type Definition

OCTET STRING (S| ZE (1..244))

Addi ti onal Text 1= OCTET STRING (SIZE (1..244))
Adm nistrativeState ::= | NTEGER

{

| ocked (1),

unl ocked (2),
shutti ngDown (3),

nul |

(64)

} (1..64)

Attributeldentifier ;.= | NTEGER

{

adm ni strativeState (1),

att enuat or Enabl e (2),

aut onombusSwap (3),
availabilityStatus (4),

cal i brati onRequired (5),
diversity (6),

hwConf i guration (7),

manuf acturer|I D (8),

net hod (9),

| muPosition (10),

operational State (11),

sel f Posi tionCapability (12),
set OmPosi ti onUponStartup (13),
sof t war eDownl oadCapability (14),
swConfiguration (15),

tinme (16),
timngType (17),
type (18)
} (1..255)
AttributeDat a ;1= CHO CE
{
adm ni strativeState Admi ni strativeState,
at t enuat or Enabl e At t enuat or Enabl e,
aut ononousl ySwap Aut onornous| ySwap,
avail abilityStatus Avai | abi i tyStat us,
cal i brati onRequired Cali brati onRequired,
diversity Di versity,
hwConf i gurati on HWConf i gur ati on,
| muPosi tion LMJPosi ti on,
manuf acturer| D Manuf act urer| D,
net hod Met hod,
operational State Operational State,
sel f Posi ti onCapabilty Sel f Posi ti onCapabilty,
set OmPosi ti onUponSt art up Set OmPosi ti onUponSt ar t up,
sof t war eDownl oadCapability SoftwareDownl oadCapability,
swConfiguration SWConfi gurati on,
time Ti e,
timngType Ti m ngType,
type Type,
}
At t enuat or Enabl e 1= BOOLEAN

-- Enabl e (TRUE)
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-- Disable (FALSE)

Aut ononousl yRep ;1= BOOLEAN
-- Autononously Report (TRUE)
-- No Autononmous Report (FALSE)

Aut ononousl| y Swap 1= BOOLEAN
-- Autononous Swap ( TRUE)
-- No Autonompus Swap (FALSE)

Avail ability 1= I NTEGER

inTest (1),
failed (2),
power O f (3),

of fLine (4),
unused (5),
dependancy (6),
degraded (7),
notlnstalled (8)

} (1..128)
Avai |l abi l i tyStatus ;1= SEQUENCE SI ZE (1..28) OF Availability
Cal i brati onRequired ;1= BOOLEAN

-- Calibration Required (TRUE)
-- Calibration Not Required ( FALSE)

Desti nation ;1= OCTET STRING (SIZE (1..244))
Di versity ;1= BOOLEAN
-- Diversity (TRUE)
-- No Diversity (FALSE)
Enpty ::= SEQUENCE
enptyFi el d NULL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL

}

Event Ti me

| NTEGER (0. . 604799)

Event Type 1= I NTEGER
{
comuni cationFailure (1),
qual i tyOf Servi ceFailure (2),
processi ngFailure (3),
equi pnent Fai lure (4),
environment Fai lure (5)
-- reserved (6..15)
-- manuf act ur er Dependent (16. . 255)

} (1..255)
Fil eData ::= OCTET STRING (S| ZE (1..244))
Filel D = OCTET STRING (S| ZE (1..244))

Fi | eVersion

OCTET STRING (S| ZE (1..244))

Header
{

SEQUENCE

managedEnti tyType ManagedEnti t yType,
managedEnti tyl nst ance ManageEntityl nstance

}
HWConf i gurati on ;1= SEQUENCE SI ZE (1..64) OF HWDescri ption
HWDescri ption 11 = SEQUENCE
{
equi pnent | D OCTET STRING (SIZE (1..244)),
equi pnent Type OCTET STRING (SIZE (1..244)),
equi pnent Ver si on OCTET STRING (SIZE (1..244)),
| ocation OCTET STRING (SIZE (1..244)),
manuf acturerl nfo OCTET STRING (SIZE (1..244)),
}
Latitude ;. = SEQUENCE
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{

-- ddMM mmm

degrees I NTEGER (0..90),

m nut es | NTEGER (0. .59),

fracti onal M nuntes | NTEGER (0..9999),

direction BOOLEAN

-- North (FALSE )
-~ South (TRUE)

}
LMJPosi ti on 11 = SEQUENCE
latitude Lati t ude,
| ongi t ude Longi t ude,
al titude I NTEGER (0. .16383)
}
Longi t ude 11 = SEQUENCE
{
-- ddMM mmmm
degr ees I NTEGER (0. .180),
m nut es I NTEGER (0. .59),
fracti onal M nuntes | NTEGER (0..9999),
direction BOOLEAN
-- East (FALSE)
-- West (TRUE)
}
ManagedEnti t yType 1= | NTEGER
{
Imu (1),
upl i nkTi m ngEsti mator (2),
downl i nkTi mi ngEsti mator (3),
net wor kTr anscei ver (4),
nul | (255)
} (1..255)
ManageEntityl nstance 11 = SEQUENCE
I muNunber I NTEGER (0. .65535),
firstTi er Number I NTEGER (0. .255),
}
Manuf act ur er Dependent State ::= | NTEGER (1..64)
Manuf act ur er Dependent Threshol ds :: = SEQUENCE Sl ZE (0. . 255)
{
id I NTEGER (0. . 255),
threshol d Nunber
}
Manuf act urer| D ;= OCTET STRING (Sl ZE (1..244))
Met hod = BIT STRING
toa (0),
eotd (1),
agps (2)
} (SIZE(1..32))
NACKCauses = | NTEGER
{

-- General Nack

incorrect MsgStruct (1),

inval i dMsgTypeVal ue (2),

-- reserved (3-4)

i nval i dManagedEntityC assVal ue (5),
managedEnti t yCl assNot Supported (6),

| muNunmnknown (7),

basebandTr anscei ver Numnknown (8),
managedEnti tyl nst anceUnknown (9),

-- reserved (10-11)
invalidAttributeldentifierValue (12),
attributeldentifierNotSupported (13),
par anet er Val ueQut si dePerm tt edRange (14),
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inconsi stencyl nAttri buteList (15),

speci fi edl npl enent ati onNot Supported (16),
nessageCannot BePer forned (17),

-- reserved (18..24)

-- Specific NACK

resour ceNot | npl enent ed (25),
resour ceNot Avai | abl e (26),
frequencyNot Avai | abl e (27),
t est Not Supported (28),
capaci tyRestrictions (29),
physi cal Confi gurati onCannot BePer f or med (30),
testNotlnitiated (31),
physi cal Confi gurati onCannot BeRestored (32),
noSuchTest (33),
t est Cannot BeSt opped (34),
nessagel nconsi si t ent Wt hPhysi cal Config (35),
unabl eToRecei veFil e (36),
conpl et eFi | eNot Recei ved (37),
fil eNot Avai | abl eAt Desti nation (38),
fil eCannot BeActi vated (39),
request Not Granted (40),
wait (41),
not Al | Segnent MessageRecei vedSuccessful ly (42),
wi ndowSi zeToolLar ge (43),
dupl i cat eSequenceNunber (44),
m ssi ngSequenceNunber (45),
-- reserved (46..126)
-- manuf act ur er Dependent (127..254)
nul | (255)
} (1..255)

Nunmber CHO CE

{
i nt Num | NTEGER (0. . 255),
real Num REAL

}
Number OF Segnent s ;1= I NTEGER (0..65535)

Operational State 1= | NTEGER
{

di sabled (1),

enabl ed (2),

nul | (255)
} (1..255)

Qut st andi ngAl ar nSequence 1= I NTEGER (0. .255)

Per cei vedSeverity 1= | NTEGER
{

failureCeased (1),

critical Failure (2),

maj or Fai lure (3),

m nor Fai lure (4),

war ni ngLevel Failure (5),

i ndet erm nat eFai l ure (6)

-- reserved (7..63)

-- manuf act ur er Dependent (63..255)
} (1..255)

Physi cal Confi guration ;1= I NTEGER (0. .255)
Pr obabl eCause ;. = SEQUENCE

pr obabl eCauseType Pr obabl eCauseType,
pr obabl eCauseVal ue | NTEGER (1..1024)

}

Pr obabl eCauseType ;1= | NTEGER
x721 (1),
gsnbpecific (2),
manuf act urer Specific (3)

} (1..32)

PseudoRange 11 = SEQUENCE
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- - KKKKK. kkkkk

kil oMet ers | NTEGER (0..99999),
facti onal KM I NTEGER (0. 99999)

}

Resul t 1= BOOLEAN

-- Success (TRUE)

-- Failure (FLASE)

Satellitelnfo ;1= SEQUENCE SI ZE (1..16) OF SEQUENCE
{
id I NTEGER (1..32)
}
Sel f Posi ti onCapabilty ;1= BOOLEAN
-- Capable O Self Position (TRUE)
-- Incapable O Self Position (FLASE)
Set OmnPosi ti onUponSt art up ;1= BOOLEAN

-- Set Omn Position Upon Startup (TRUE)

-- Do Not Set Oan Position Upon Startup (FLASE)
Sof t war eDownl oadCapabi lity ::= BOOLEAN

-- Software Downl oad Capability (TRUE)

-- No Software Downl oad Capability (FLASE)
Sour ce ;= OCTET STRING (Sl ZE (1..244))
Speci fi cProbl ens ;1= I NTEGER (0. .255)

-- reserved (0..15)

-- manuf act ur er Dependent (16. . 255)

SWConfi gurati on ;1= SEQUENCE SI ZE (1..64) OF SWDescription
SWDescri ption = SEQUENCE

fileld Fil el D,

fileVersion Fi | eVersi on
}

Test Durati on 1= | NTECGER (0..16777215)
Test Nurber 1= | NTEGER

| muFuncti onal Obj ect Sel f Test (1),

al | Test sAssoci at edWt hTheObj ect (255)

-- reserved (2..63)

-- manuf act ur er Dependent (64..254)

} (1..255)

Test Repl nfo ;1= Nunber

Ti me 1= | NTECGER (0..604800)
Ti medf Fi x 1= | NTECGER (0..604800)

-- In GPS seconds
Ti m ngSour ce 1= BIT STRING
{

gps (0),

gsm (1),

gl onass (2),
internal dock (3),
network (4)

} (SIZE(0..63))

Ti m ngType 11 = SEQUENCE
{
ti m ngSource Ti m ngSour ce,
cal i brati onRequired Cali brati onRequired
}
Type : 1= | NTEGCER

typeALMJ (1),
typeBLMJ (2)
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}(1..32)
W ndowsSi ze ::= INTEGER (1. .65535)

END

7.2 SMLC LCS O&M Messages and Procedures

For future study.

7.3 GMLC LCS O&M Messages and Procedures

For future study.
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Annex A (informative):
Messages and Procedures Descriptions

A.l1 LMU Messages

Messages in this section have been provided for information only. When thereis a discrepancy between this section and
the ASN.1 code, the ASN.1 code takes precedence.

A.1.1 Message Detalils

The formats of all messagesin Subclauses 7.1.2.2 through 7.1.2.8 are each described by a table format illustration. No
formal text description has been provided, because of the self-explanatory nature of theillustrations. ASN.1 coding
does not require bit-level definitions. The following sections show hit-level coding for informational purposes only.

A.1.1.1 Message Categories

This subclause defines the transport format and coding of the two Network Management message categories sent over
the LMU-SMLC interface. The various message categories may be sent in either direction. In each message, the
message discriminator identifies the category and istransmitted first.

In the following subclauses, M and O denote whether information el ements are mandatory or optional. V indicates that
the length is different for each message.

Al1l11 Formatted O&M Messages

LCS O&M is transported using the container messages specified in 04.71 [9]. ASN.1 coding does not require bit-level
definition of the DTAP messages. However, sections of 12.21 [5] have been included here to show how bit-level coding
is performed on the Abis interface.

The message format and coding of these messages are as below:

INFORMATION ELEMENT M/O LENGTH CODING

8 1

Message Discriminator M 1 10000000

Placement Indicator M 1 1)

Sequence Number M 1 2)

Length Indicator M 1 Binary, 3)

0O&M Data Field M V 4)

NOTE 1: The meanings and codings of the Placement Indicator are:
Only: Thismessage is contained within one segment 10000000
Firgt: Thefirst ssgment of a multi-segment message 01000000

Middle: A middle segment of a multi-segment message 00100000
Last: Thelast segment of a multi-segment message 00010000

NOTE 2: Thisisthe sequence number of the segment in the message, modulo 256, starting with 00000000. Thus a
single segment message is coded here as 00000000. The number can be incremented without limit by
being wrapped around the modulo to transport very long multi-segment messages.

NOTE 3: The Length Indicator gives the length of the O& M data field in the message segment being transported
which islessthan or equal to 255 octets. Thislength indicator should not be confused with the actua
length of the message at thelogical level that may go over multiple segments. Thislength indicator
should not be confused with attribute value length indicator described in Subclause A.1.1.1.3.
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NOTE 4: Coding for O&M Datafield isfound in Subclause A.1.1.1.3 and the following subclauses.

Al1.1.1.2 Manufacturer-Defined O&M messages

LCS O&M istransported using the container messages specified in 04.71 [9]. ASN.1 coding does not require bit-level
definition of the DTAP messages. However, sections of 12.21 [5] have been included here to show how bit-level coding
is performed on the Abis interface.

The message format and coding of these messagesis as below:

INFORMATION ELEMENT M/O LENGTH CODING
8 1

Message Discriminator M 1 00010000

Placement Indicator M 1 Note 1 of Subclause A.1.1.1.1
Sequence Number M 1 Note 2 of Subclause A.1.1.1.1
Length Indicator M 1 Binary, 1)

Man. 1D Length Indicator M 1 Binary, 2)

Man. ID M \Y 3)

Man.-Def. O&M Data Field M Vv Proprietary

NOTE 1: The Length Indicator gives the length of the Manufacturer-defined O&M datafield in the message
segment being transported which isless than or equal to 255 octets. See also Note 3 of
Subclause A.1.1.1.1.

NOTE 2: The Length Indicator gives the length of the Manufacturer Identifier field which must be less than or
equal to 255 octets.

NOTE 3: The Manufacturer Identifier isan octet string of maximally 255 octets. This value, to be appropriately
determined by an arrangement between the operator and the manufacturer, may or may not be related to
the value of the attribute Manufacturer Id (Attribute Id: 1E) listed in Subclause A.1.2.4.

Remarks: Since the Data Field of messages of this category isnot subject to a GSM standardisation, it should be
noted that a compliance to messages of this category does not guarantee an interoperability between
different manufacturers.

A.1.1.1.3 Structure of Formatted O&M Messages
This subclause provides details of all the formatted O& M messages.
In every case when particular header octets provide no usable information at the receiver, they shall be coded all 1's.

All fields in the messages are marked with M for Mandatory or O for Optiond . Thisindicates whether thefieldis
mandatory or optional to be contained in a message, and not whether it is mandatory or optional to be used or set for
every LMU. Thisallows changing a single attribute without having to repeat all the attributes not to be changed.

The header fields of formatted O& M messages (see below) are always mandatory. The attributes defined for a certain
message supported by the LMU implementation are mandatory to be used if not stated otherwise in an explanatory note.

Thefirs octet of the formatted O& M messages shall identify the message types. Some messages arereplied by an ACK
or aNACK response. Thereplies shall be distinguished by different codings of the message type (the first octet of
formatted O& M messages). See Subclause A.1.2.1.

ACK messages shdll return al the attributesin the original message. NACK messages shall add a NACK cause field
(two octets) at the end of the message.

None of the messages concerned require all of the capacity available in aLayer 2 segment, so the NACK message will
not need a second Layer 2 frame.

An ACK to anumber of Load Data Segments shall consist of only the header with the Load Data Segment ACK
message type.

All attributes shall overwrite those defined in an earlier message since startup or the last restart. Optional attributes
provide new information if they have not been defined in an earlier message.
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The message type and managed entity identification are given in the message header asisillustrated below:

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type Al21 M V 1
Managed Entity Class Al12.2 M V 1
Managed Entity Instance A.1.2.3 M V 3

The Managed Entity Class information e ement shall be filled in with the correct information in accordance with the
present document.

The Managed Entity Instance information e ement shall contain three fields:
1) The LMU Number identifies one LMU inamulti cell site.

2) TheFirst Tier number identifies which Uplink Timing Estimator, Downlink Timing Estimator, or Network
Transceiver is concerned in the message.

3) Thethird eement is provided for future use.
For further information see Subclause A.1.2.3.

The FORMAT field describes the structure of each information element using T(Tag), L(Length) and V(Value) coding.
T isthe attribute identifier. V isthe actual information presented. L must be indicated if the information element is of
variable length and its prediction is not possible in the context. L shall binary-represent in atwo octet space the number
of octets in theremaining part of theinformation element. Note that this Length code differs from the "Length
Indicator” described in Subclause A.1.1.1.

A.1.1.2 SW Download Management Messages

Al1.1.21 Load Data Initiate (No CMIP [13] equivalent)

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type Al21 M V 1
Managed Entity Class A1.2.2 M V 1
Managed Entity Instance A.1.2.3 M V 3
SW Description A.1.2.4.41 M TV >=2
Window Size A.1.2.4.49 M TV 2
Number of Segments A.1.2.4.26 M TV 1
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A1.1.2.2 Load Data Segment (No CMIP equivalent)
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type A.l21 M \% 1
Managed Entity Class A.1.2.2 M V 1
Managed Entity Instance A.1.2.3 M V 3
Sequence Number M 1) V 1
File Data A.1.2.4.13 M 2) TLV >=2
NOTE 1: The Sequence Number isincremented for each data segment and rolls over from 255 to 0.
NOTE 2: File Dataisindividual segments of the actual fileto be transferred.
A1.1.23 Load Data Abort (No CMIP equivalent)
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type A.l21 M \ 1
Managed Entity Class A.1.2.2 M V 1
Managed Entity Instance A.1.2.3 M Vv 3

NOTE: ThelLLPinvoke D will be used to associate segmented messages. One logical message will have one
invoke ID regardless of how many segmentsit is spread over.
Al.1.2.4 Load Data End (No CMIP equivalent)
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type Al21 M V 1
Managed Entity Class A1.2.2 M V 1
Managed Entity Instance A.1.2.3 M \Y 3
NOTE: TheLMU must maintain a counter and send an ACK when &l the data has been received.
A.1.1.25 SW Activate Request (Compare M-Action)
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type A.l21 M V 1
Managed Entity Class A1.2.2 M V 1
Managed Entity Instance A.1.2.3 M V 3
HW Configuration A.1.2.4.16 M TLV >=2
SW Configuration A.1.2.4.40 M TLV >=2
A.1.1.2.6 Activate SW (Compare M-Action)
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type A.l1l.2.1 M V 1
Managed Entity Class A1.2.2 M V 1
Managed Entity Instance A.1.2.3 M V 3
SW Description A.1.2.4.41 01) TV >=2

NOTE 1: SW Descriptions may be repeated for multiple software activation. No SW Description entry implies
all software for the managed entity instance.
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A1.1.2.7 SW Activated Report (Compare M-Event-Report)
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type A.l21 M \% 1
Managed Entity Class Al1.2.2 M V 1
Managed Entity Instance A.1.2.3 M V 3
Result A.1.2.4.33 M V 1
A.1.1.3 Test Management Messages
Al1131 Perform Test (Compare M-Action)
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type A.l21 M V 1
Managed Entity Class Al1.2.2 M V 1
Managed Entity Instance A.1.2.3 M V 3
Test Number A.1.2.4.43 M TV 2
Autonomously Report A.1.2.4.6 M TV 1
Test Duration A.1.2.4.42 ®) TV 3
Physical Configuration A.1.2.4.30 01) TLV >=2

NOTE 1: Use of Physical Configuration depends on the need for extrainformation in setting up specific test

configurations.
A.1.1.3.2 Test Report (Compare M-Event-Report)
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type Al21 M V 1
Managed Entity Class A1.2.2 M V 1
Managed Entity Instance A.1.2.3 M Vv 3
Test Number A.1.2.4.43 M TV 2
Test Report Info A.1.2.4.44 M 1) TLV >=2

NOTE 1: Thetest report information may give anumerical result or an indication of therange (e.g. pass/fail) into

which thetest report falls.

A.1.1.3.3 Send Test Report (Compare M-Action)
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type A.l21 M V 1
Managed Entity Class A.1.2.2 M V 1
Managed Entity Instance A.1.2.3 M V 3
Test Number A.1.2.4.43 M TV 2
Al1134 Stop Test (Compare M-Action)
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type A.12.1 M V 1
Managed Entity Class A.1.2.2 M V 1
Managed Entity Instance A.1.2.3 M V 3
Test Number A.1.2.4.43 M TV 2
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Al.141 State Changed Event Report (Compare M-Event-Report)
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type A.l21 M V 1
Managed Entity Class A1.2.2 M V 1
Managed Entity Instance A.1.2.3 M V 3
Operational State A.1.2.4.27 ®) TV 2
Availability Status A1.2.4.7 ®) TLV >=2
Manufacturer Dependent State A.1.2.4.21 01) TLV >=3

NOTE 1: Use of Manufacturer Dependent Sate depends on the need for extrainformation on the state change.

A.l1.1.4.2 Change Administrative State (Compare M-Set)
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type A.l21 M V 1
Managed Entity Class A.1.2.2 M V 1
Managed Entity Instance A.1.2.3 M V 3
Administrative State A.1.2.4.3 M 1) TV 2
NOTE 1: Required new adminidtrative state for the specified managed entity.
A.1.1.4.3 Change Administrative State Request (Compare M-Action)
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type Al21 M V 1
Managed Entity Class A1.2.2 M V 1
Managed Entity Instance A.1.2.3 M V 3
Administrative State A.1.2.4.3 M 1) TV 2
NOTE 1: Therequested administrative state for the specified managed entity.
A.1.1.5 Event Report Messages
Al1151 Failure Event Report (Compare M-Event-Report)
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type A.l21 M V 1
Managed Entity Class Al1.2.2 M V 1
Managed Entity Instance A.1.2.3 M V 3
Event Type A.1.2.4.12 M TV 2
Perceived Severity A.1.2.4.29 M TV 2
Probable Cause A.1.2.4.31 M TV 4
Event Time A.12.4.11 O TV 2
Specific Problems A.1.2.4.39 01) TV 2
HW Description A.1.2.4.17 012 TV >=2
SW Description A.1.2.4.41 012 TV >=2
Additional Text A.12.4.2 01) TLV >=2
Additional Info A.1.2.4.1 01l TLV >=2
Outstanding Alarm Sequence A.1.2.4.28 0 3) TV 1

NOTE 1: Depending on the nature of the specific failure and the LMU implementation, only the needed and

supported attributes shall be sent.
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functional managed entity alone isnot sufficient to localise the failure.

NOTE 3: Thisfied shall beincluded if and only if thisreport is aresponse to a Report Outstanding Alarms

message.
A.1.15.2 Stop Sending Event Reports (Compare M-Action)
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type A.l21 M V 1
Managed Entity Class A1.2.2 M V 1
Managed Entity Instance A.1.2.3 M Vv 3
EventType A.1.2.4.12 01l TV 2
Perceived Severity A.1.2.4.29 01l TV 2
Probable Cause A.1.2.4.31 01) TV 4
Specific Problems A.1.2.4.39 01l TV 2

NOTE 1: Stop sending event reports concerning events with any of the parameter values in this attribute list.
Depending on the type of event report that shall be stopped, one or some of the attributes shall be sent.
The effect of multiple optional attributes in one message is that only those events that satisfy all the
attributes simultaneously shall stop. The effect of repeated uses of this message with each different
optional attribute isaccumulative, thus, is different from the effect of putting all the optional attributes
listed together at once in one message. If there occurs any inconsistency or confusion between the

conditions for stopping and starting (see Subclause A.1.1.5.3), the event shall be reported instead of being

stopped.
NOTE 2: Thismessage with no optiona attributes meansthat all event reports of this event type shall be stopped
from now.
A.1.1.5.3 Restart Sending Event Reports (Compare M-Action)
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type Al21 M V 1
Managed Entity Class A1.2.2 M V 1
Managed Entity Instance A.1.2.3 M V 3
EventType A.1.2.4.12 01) TV 2
Availability Status A.1.2.4.7 01) TLV >=2
Perceived Severity A.1.2.4.29 01) TV 2
Probable Cause A.1.2.4.31 01) TV 4
Specific Problems A.1.2.4.39 01) TV 2

NOTE 1: Restart sending event reports concerning events with any of the parameter valuesin this attribute list.
Depending on the type of event report that needs to be restarted, one or some of the attributes shall be
sent. The effect of multiple optional attributes is the same as multiple messages repeated with each
attribute one by one and eventsthat satisfy any one of the attribute set shall be reported. Note the

difference from the condition stated in Note 1 of Subclause A.1.1.5.2.

NOTE 2: This message with no optional attributes meansthat all event reports of this event type shall be started

from now.
Al1.1.54 Report Outstanding Alarms (Compare M-Action)
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type A.12.1 M V 1
Managed Entity Class A.1.2.2 M V 1
Managed Entity Instance A.1.2.3 M V 3
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A.1.16.1 Change-over (Compare M-Action)
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type A.l21 M V 1
Managed Entity Class A1.2.2 M V 1
Managed Entity Instance A.1.2.3 M V 3
Source A.1.2.4.38 M 1) TLV >=2
Destination A.1.2.4.9 M 2) TLV >=2

NOTE 1: Sourceisthe manufacturer-dependent identity of piece of equipment that shall be taken out of active
servicing (changed-over from) and replaced by the Destination.

NOTE 2: Destination is the manufacturer-dependent identity of piece of equipment that shall be put into active

servicing (changed-over to) in place of the Source.

A.1.1.6.2 Opstart (Compare M-Action)
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type A.l21 M V 1
Managed Entity Class A.1.2.2 M V 1
Managed Entity Instance A.1.2.3 M V 3
A.1.1.6.3 Reinitialise (Compare M-Action)
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type Al21 M V 1
Managed Entity Class A1.2.2 M V 1
Managed Entity Instance A.1.2.3 M Vv 3
HW Description A.1.2.4.17 01 TV >=2

NOTE 1: HW Descriptions may be repeated for multiple resources. If no HW Description is provided, all resources
for the managed entity isimplied. For a software reinitialisation, Activate SW message shall be used.

A.1.1.7 General Management Messages

A11.7.1 Set Attributes (Compare M-Set)

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type A.l2.1 M V 1
Managed Entity Class A.1.2.2 M V 1
Managed Entity Instance A.1.2.3 M V 3
Length M V 1
Attributes ID A.l24 M TLV 1
Value Al.2.4 M TLV >=2
Attributes ID A.l24 M TLV 1
Value Al.2.4 M TLV >=2
(cont.)

(cont.)
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Al1.1.7.2 Get Attributes (Compare M-Get)
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type A.l21 M \% 1
Managed Entity Class Al1.2.2 M V 1
Managed Entity Instance A.1.2.3 M V 3
List Attributes Al2.4 M TLV >=2
A.1.1.7.3 Set Alarm Threshold (No CMIP equivalent)
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type A.l21 M V 1
Managed Entity Class A.1.2.2 M \% 1
Managed Entity Instance A.1.2.3 M Vv 3
Probable Cause A.1.2.4.31 M TV 4
Manufacturer-Dependent Thresholds A.1.2.4.22 O TLV >=2
A.1.1.8 Report Messages
A.1.1.8.1 GPS Parameter Report (Compare M-Event-Report)
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type A.l21 M V 1
Managed Entity Class Al12.2 M V 1
Managed Entity Instance A.1.2.3 M V 3
Pseudo-range A.1.2.4.32 M TLV >=2
Time of Fix A.1.2.4.46 M TV 4
Satellite Info A.1.2.4.34 M TLV >=2
A.1.1.8.2 GPS Parameter Request (Compare M-Action)
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT LENGTH
Message Type A.l21 M V 1
Managed Entity Class A.1.2.2 M V 1
Managed Entity Instance A.1.2.3 M V 3

A.1.2 Coding

This clause defines the bit-level coding of each field in the messages defined in earlier clauses.
The following conventions are required:
- Theleast significant bit shall be transmitted firgt, followed by bits 2, 3, 4, etc.
- In an element where octets are identified by an octet number, Octet 1 shall be transmitted first, then octet 2, etc.

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

- For unpredictable variable length e ements, alength indication coding method defined in Subclause A.1.1.1.3
shall be used. The length information shall always indicate the number of element units (which is octets)
following the length indicator excluding the space for the length indicator itself.

- All defined values are indicated in the present document. Other values are reserved.
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A.1.2.1 Message Type
The Message Typeis coded with 1 octet asillustrated bel ow:

| Message Type | 1

The following message types are used (all other values reserved).
NOTE: Codesdo not match the ASN.1 code
Message Type hexadecimal code

SW Download M anagement M essages:

Load Data Initiate 01
Load Data Initiate ACK 02
Load Data Initiate NACK 03
Load Data Segment 04
Load Data Segment ACK 05
Load Data Abort 06
Load Data End 07
Load Data End ACK 08
Load Data End NACK 09
SW Activate Request 0A
SW Activate Request ACK 0B
SW Activate Request NACK ocC
Activate SW oD
Activate SW ACK OE
Activate SW NACK OF
SW Activated Report 10

Test Management M essages.

Perform Test 51
Perform Test ACK 52
Perform Test NACK 53
Test Report 54
Send Test Report 55
Send Test Report ACK 56
Send Test Report NACK 57
Stop Test 58
Stop Test ACK 59
Stop Test NACK 5A
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State M anagement M essages:

State Changed Event Report 61
Change Administrative State 69
Change Administrative State ACK 6A
Change Administrative State NACK 6B
Change Administrative State Request 6C

Change Administrative State Request ACK 6D
Change Administrative State Request NACK 6E

Event Report M essages:

Failure Event Report 62
Stop Sending Event Reports 63
Stop Sending Event Reports ACK 64
Stop Sending Event Reports NACK 65
Restart Sending Event Reports 66
Restart Sending Event Reports ACK 67
Restart Sending Event Reports NACK 68
Report Outstanding Alarms 93
Report Outstanding Alarms ACK 94
Report Outstanding Alarms NACK 95

Equipment M anagement M essages:

Change-over 71
Change-over ACK 72
Change-over NACK 73
Opstart 74
Opstart ACK 75
Opstart NACK 76
Reinitiaise 87
Reinitialise ACK 88
Reinitialise NACK 89

General M essages:

Set Attributes 77
Set Attributes ACK 78
Set Attributes NACK 79
Get Attributes 81
Get Attributes Response 82
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Get Attributes NACK 83
Set Alarm Threshold 84
Set Alarm Threshold ACK 85
Set Alarm Threshold NACK 86

Report Messages:

GPS Parameter Report 87
GPS Parameter Report ACK 88
GPS Parameter Report NACK 89
GPS Parameter Request %

A.1.2.2 Managed Entity Class
An Managed Entity Class shall be coded with 1 octet. The values of the managed entity class code are as defined bel ow:

[ Managed Entity Class |

Managed Entity Class Hexadecimal Code
LMU 01
Uplink Timing Estimator 02

Downlink Timing Estimator 03

Network Transceiver 04
<reserved for future use> <05-FE>
NULL FF

A.1.2.3 Managed Entity Instance

The Managed Entity Ingtance shall be coded with 3 octets, addressing the specific managed entity of the given managed
entity class asillustrated below:

LMU number 1-2
Second Tier number 3

All 3 octets are mandatory in the header of every message.

The LMU number distinguishes multiple LMUs at the same cdll site.

The Second Tier number distinguishes functional managed entities at the second level under the LMU.

A Third Tier number may be used in the future to distinguish functional managed entities at the third level.

When the managed entity classis LMU, octets 1-2 shall be a binary presentation of the identifier of the addressed LMU.
Octets 3 shall be coded NULL. If the LMU number is NULL, it shall be understood as referring to all LMUs at the site.

When the managed entity classis a function on the second tier, octet 3 shall be a binary presentation of the identifier of
the addressed second-tier managed entity, and octet 1 istheidentifier of the LMU aboveit. If the Second Tier number is
NULL, it shall be understood asreferring to al ingtances of the class under the LMU.
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To avoid unnecessary complexity of LMU implementation, it shall not be allowed to assign aNULL value to any
managed entity above the addressed managed entity. For example, if the addressed managed entity is Uplink Timing
Estimator, it isnot allowed to assign a NULL value to both LMU and Uplink Timing Estimator instances. (Without this
constraint, this could be understood as referring to al the Uplink Timing Estimators of all the LMUS).

The value for NULL shall be <FF> in all the cases mentioned above in this Subclause.

A.1.2.4 Attributes and Parameters

The Attribute Identifier is coded with 1 octet. The number of parameters within an attribute isat least one. The length of
the parameters within an attribute will vary. The attributes used and the coding of their Attribute Identifier fieldsare
listed below. The values arein hexadecimal.

Attribute Name Attribute 1D
Administrative State 01
Attenuator Enable 02
Autonomous Swap 03
Availability Status 04
Calibration Required 05
Diversity 06
HW Configuration 07
Manufacturer 1D 08
Method 09
LMU Position OA
Operational State 0B
Self Position Capability oC
Set Own Position Upon Startup 0D
Software Download Capability OE
Software Configuration OF
Time 10
Timing Type 11
Type 12

All other values arereserved for future use.

The data structures of the attributes and parameters are described in theremaining part of this subclause in tabular forms
with no formal text description of theindividual subclauses provided because of their self-explanatory nature.

Henceforth "Attribute I dentifier” in this subclause means the identifier for an attribute or a parameter.

Al24.1 Additional Info

Attribute Identifier 1
Length 2-3
Additional Info <man.dep.> 4
(cont.)

(cont.) N

Additional Info is a manufacturer-dependent field.

A.1.2.4.2 Additional Text

Attribute Identifier 1
Length 2-3
Additional Text <man.dep.> 4
(cont.)

(cont.) N

Additional Text isamanufacturer-dependent field and shall be used to include fault localisation information.
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A.1.2.4.3 Administrative State

Attribute Identifier 1
Administrative State 2
Administrative Sate shall be coded as follows:
Locked 01
Unlocked 02
Shutting Down 03
NULL (Adm. state not supported) FF
Al.24.4 Attenuator Enable
Attribute Identifier 1
Attenuator Enable 2
The toggle switch for Attenuator Enable shall be coded as follows:
Attenuator Disable 00
Attenuator Enable 01
A.1.245 Autonomous Swap
Attribute Identifier 1
Autonomous Swap 2

The toggle switch for Autonomous Swap shall be coded as follows:
Swap on command 00
Autonomousdly swap 01
This attribute enabl es three options for download software swapping:
e Swap on command:
» The OSS directly controls swap by disabling autonomous swap and commanding a swap.
*  Autonomously swap:
* The LMU performs download status check and then swaps when there are no measurements pending.

* TheOSSindirectly controls swap by using restart, discontinuing further measurement assignments, or
continuing measurements.

A.1.2.4.6 Autonomously Report

Attribute Identifier 1
Autonomously Report 2

The toggle switch for Autonomous Report shall be coded as follows:
Autonomously Report 01
Not Autonomously Report 00
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NOTE: Autonomous reports may occur multiple times during the period specified by duration to support
recurring tests reporting at the completion of each test cycle.

A.l1.2.4.7 Availability Status

Attribute Identifier 1
Length 2-3
Availability Status 4
(cont.)

(cont.) N

Availability Status may contain one or more octets. Each octet shall have a single status value, which shall be coded as
follows:

In test 01
Failed 02
Power off 03
Off line 04
<not used> 05
Dependency 06
Degraded 07
Not installed 08

A.1.2.4.8 Calibration Required

Attribute Identifier 1
Calibration Required 2

Calibration Required shall be coded as follows:
Calibration not required 00
Calibration required 01

A.1.249 Destination

Attribute Identifier 1
Length 2-3
Destination 4
(cont.)

(cont.) N

Destination identifies aunit of equipment that shall be the destination to be "changed to" on a Change-over operation.
How to identify a type of equipment and how to identify a specific unit of this type is manufacturer-dependent.

A.1.2.4.10 Diversity

Attribute Identifier 1
Diversity 2
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Diversity shall be coded as follows:
No Diversity 00

Diversity 01

A.1.2.4.11 EventTime

Attribute Identifier 1
Event Time 2-3

Event Time is taken from the Time attribute.

A.1.2.4.12 Event Type

Attribute Identifier 1
Event Type 2

Event Type shall be coded as follows:
communication failure 01

quality of servicefailure 02

processing failure 03
equipment failure 04
environment failure 05

<reserved for futureuse> <06-0OF>

<man.dep.> <10-FF>

A.1.2.4.13 File Data

Attribute Identifier 1
Length 2
File Data <man.dep.> 3
(cont.)

(cont.) N

File Data is manufacturer-dependent, but must be consistent with the associated GSM 12.20 attribute.

Al1.2.414 Fileld

Attribute Identifier 1
Length 2
File Id <man.dep.> 3
(cont.)

(cont.) N

File Id is manufacturer-dependent, but must be consistent with the associated GSM 12.20 attribute.
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A.1.2.4.15 File Version

Attribute Identifier 1
Length 2
File Version <man.dep.> 3
(cont.)

(cont.) N

File Version is manufacturer-dependent, but must be consistent with the associated GSM 12.20 attribute.

A.1.2.4.16 HW Configuration

Attribute Identifier 1
Length 2
HW Description 1 3
HW Description n N

HW Configuration shall consist of alist of HW Descriptions related to a managed entity.

A.1.2.4.17 HW Description

Attribute Identifier 1
Equipment Id Length 2
Equipment Id

(cont.)

Equipment Type Length
Equipment Type

(cont.)

Equipment Version Length
Equipment Version

(cont.)

Location Length

Location

(cont.)

Man. Dep. Info Length
Man. Dep. Info

(cont.) N

All fields are manufacturer-dependent variable length character strings. They must be consistent with associated GSM
12.20 attributes.

Equipment Id distinguishes a piece of equipment from others of same type.

Equipment Type codes the type of piece of equipment (e.g., Baseband Transceiver Unit).
Equipment Version codes the verson of the piece of equipment.

Location codes the place where the piece of equipment is found (e.g., row -rack - shelf - dot).

Man. Dep. Info codes additional manufacturer-dependent information.

A.1.2.4.18 Latitude

Attribute Identifier
Degrees

Minutes

Fractional Minutes
Direction

OO WN PR

ETSI



(GSM 12.71 version 7.0.1 Release 1998) 56 ETSI TS 101 513 V7.0.1 (2000-11)

Latitude follows the format of DDMM.mmmm and use the following ranges:
Degrees 0to90
Minutes 0to 59
Fractional Minutes 0 to 9999
Direction North — 00, South - 01

A.1.2.419 LMU Position

Attribute Identifier 1
Latitude 2-7
Longitude 8-13
Altitude 14-15

Altitude shall be coded as 1.5 micro-meters from mean sealevel.

A.1.2.4.20 Longitude

Attribute Identifier
Degrees

Minutes

Fractional Minutes
Direction

oA WNPR

Latitude follows the format of DDMM.mmmm and use the following ranges:
Degrees 0 to 1800
Minutes 0to 59
Fractional Minutes 0 to 9999
Direction East —00, West — 01

A.1.2.4.21 Manufacturer-Dependent State

Attribute Identifier 1
Manufacturer-Dependent State 2

The content of Manufacturer-Dependent State is manufacturer-dependent.

A.1.2.4.22 Manufacturer-Dependent Thresholds

Attribute Identifier

Length

Manufacturer-Dependent ID
Manufacturer-Dependent Thresholds
(cont.)

(cont.) N

A WN P

The content of Manufacturer-Dependent Thresholds is manufacturer-dependent.
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Attribute Identifier 1
Length 2
Manufacturer Id 3
(cont.)
(cont.) N
The content of Manufacturer 1d is manufacturer-dependent.
A.1.2.4.24 Method
Attribute Identifier 1
Method 2

Method is coded as a bit string with the bitsindicated below:

TOA Bit 1
E-OTD Bit2
A-GPS Bit3

A zero indicates that the capability isnot supported. A one indicates that the capability is supported.

A.1.2.4.25 NACK Causes

Attribute Identifier

I

NACK Cause

NACK Causes shadl be coded as follows:
General NACK Causes.

Incorrect message structure

Invalid message type value

<reserved>

Invalid managed entity class value
Managed entity class not supported
LMU number unknown

Baseband transceiver number. unknown
Managed entity instance unknown
<reserved>

Invalid attribute identifier value
Attributeidentifier not supported
Parameter value outside permitted range
Inconsistency in attribute list

Specified implementation not supported

Message cannot be performed

ETSI
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<reserved> <12-18>

Specific NACK Causes:

Resource not implemented 19
Resource not available 1A
Frequency not available 1B
Test not supported 1C
Capacity restrictions 1D
Physical configuration cannot be performed 1E
Test not initiated 1F
Physical configuration cannot be restored 20
No such test 21
Test cannot be stopped 22
Message inconsistent with physical config. 233)
Unableto receivefile 24
Complete file not received 25
Filenot available at destination 26
File cannot be activated 27
Request not granted 28
Wait 29
Not all segment messages received successfully 2A
Window Size Too Large 2B
Duplicate Sequence Number 2C
Missing Sequence Number 2D
<reserved> <2E-7F>
<man.dep.> <80-FE>
NULL FF

NOTE 1: ThisNACK cause shall apply to conflicting or incomplete data in the attribute list which prevents the
LMU from performing the message.

NOTE 2: ThisNACK cause shall apply when the message is valid and is supported by the LMU, but cannot be
performed correctly for reasons not covered by other general or special NACK causes.

NOTE 3: ThisNACK cause shall apply to the case where the data in attribute list is valid, but is beyond the
capabilities of the particular LMU implementation.

A.1.2.4.26 Number of Segments

Attribute Identifier 1
Number of Segments 2-3
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Number of Segmentsisthe binary representation of the number of segments contained in the overal fileto be sent. This
parameter isnecessary for determining when to send the final ACK.

A.1.2.4.27 Operational State

Attribute Identifier 1
Operational State 2
Operational Sates are in accordance with GSM 12.20 and shall be coded as follows:
Disabled 01
Enabled 02
<reserved for future use> <03-FE>
NULL (Operat. state not supported) FF
A.1.2.4.28 Outstanding Alarm Sequence
Attribute Identifier 1
Pending Reports 2

Theinteger coded Pending Reportsfield indicates the number of pending Failure Event Report messages to follow the
current message as aresponse to the associated Report Outstanding Alarms message. The value being O signalsthat it is
the last message for the outstanding alarms.

A.1.2.4.29 Perceived Severity

Attribute Identifier 1
Severity Value 2

Severity Value shall be coded as follows:

failure ceased 01
critical failure 02
major failure 03
minor failure 04

warning level failure05
indeterminate failure06
<reserved> <07-3F>

<man, dep.> <40-FF>

A.1.2.4.30 Physical Configuration

Attribute Identifier 1
Length 2
Required Test Config <man.dep.> 3
(cont.)

(cont.) N

Required Test Config is manufacturer-dependent.
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A.1.2.4.31 Probable Cause

Attribute Identifier

Probable Cause Type
Probable Cause Value
Probable Cause Value (cont.)

A WNPF

Probable Cause Type shall be coded as follows:
ISO/CCITT values (X.721) 01
GSM specific values 02
Manufacturer specific values 03
<reserved for future use> <04-FF>

For Probable Cause Value coding, the last numeric value of the managed entity identifier value specified in ASN.1
syntax coding shall be used if Probable Cause Typeis either 01 or 02. (Thiswill be eliminated when ASN.1 coding is
performed).

A.1.2.4.32 Pseudo-range

Attribute Identifier 1
Kilometres 2-4
Fractional Kilometres 5-7

Pseudo-range is coded as KKKKK.kkkKk.

A.1.2.4.33 Result

Attribute Identifier 1
Result 2

Result is coded as follows:
Failure O

Success 1

A.1.2.4.34 Satellite Info

Attribute Identifier 1
Length 2
Satellite ID 3
(cont.)
(cont.) N
Satellite ID is one octet.
A.1.2.4.35 Self-Position Capability
Attribute Identifier 1
Self-Position Capability 2

Salf-Position Capability shall be coded as follows:
Incapable of Self-Position 00
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Capable of Sdlf-Position 01

A.1.2.4.36 Set Own Position Upon Startup

[

Attribute Identifier
Set Own Position Upon Startup 2

Set Own Position Upon Sartup shall be coded as follows:
Do Not Set Own Position 00
Set Own Position 01

Note:

If the LMU contains a GPSreceiver, the LMU may provide its own position. GPS timing may be improved if amore
accurate position is provided to the GPSreceiver than that which it can derive by itself. This more accurate position can
be provided by a survey or by applying differential correctionsto theinitial measured position.

Since GPS may be available in the LMU for deriving LMU position, there must be flexibility for determining how
LMU position is set. There must be the capability to request derivation of anew LMU position and send thisnew LMU
position to the SMLC. There must be the possibility during the LMU position derivation process to update or leave
unchanged the LMU position stored in the LMU. (Thereason for thisis that the LMU may not be able to deriveits
position directly, but may require differential correction by the SMLC.) The SMLC must have the capability to directly
set the LMU position stored in the LMU. The SMLC must also be able to read the current LMU position stored in the
LMU.

These capabilities are supported by this attribute.

A.1.2.4.37 Software Download Capability

Attribute Identifier 1
Software Download Capability 2

Software Download Capability shall be coded as follows:
No Software Download Capahility 00
Software Download Capability 01

A.1.2.4.38 Source

Attribute Identifier 1
Length 2
Source 3
(cont.)

(cont.) N

Source identifies a unit of equipment that shall be "changed from" on a Change-over operation. How to identify a type
of equipment and how to identify a specific unit of thistype is manufacturer-dependent.

A.1.2.4.39 Specific Problems

Attribute Identifier 1
Specific Problems 2

Soecific Problems shall be coded as follows:

<reserved for futureuse> <00-OF>
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Attribute Identifier

[

Length

SW Description 1

SW Description n

SW Configuration shall contain alist of SW Descriptionsrelated to the managed entity.

A.1.2.4.41 SW Description

Attribute Identifier 1

File Id 2

File Version N
A.1.2.4.42 Test Duration

Attribute Identifier 1

Test Duration 2-4

Test Duration shall be a binary presentation of seconds in range <01-FFFF> indicating the time the test should last.

A.1.2.4.43 Test Number

Attribute Identifier

Test Number

Test Number shall be coded as follows:
LMU functional managed entity self test 00
<reserved> <01-3F>
<man.dep.> <40-FE>

<all tests associated with the managed entity>  <FF>

A.1.2.4.44 Test Report Info

Attribute Identifier

Length

Test Result Info

(cont.)

(cont.)

If the test was LMU functional managed entity self test, octet 4 shall indicate pass or fail for thetest of the functional

managed entity on the LMU by value 1 or O where O isthe code for fail.

In the defined test cases Test Result Info may also contain manufacturer-dependent information in subsequent octets. In

other tests, Test Result Info is manufacturer-dependent.
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Al1.2.445 Time

Attribute Identifier 1
Time 2-4

Timeis elapsed timein seconds modul o 86400.

A.1.2.4.46 Time of Fix

Attribute Identifier 1
Time of Fix 2-4

Time of Fix shall be coded as GPS time in seconds modul o 604800.

A.1.2.4.47 Timing Source

Attribute Identifier 1
Timing Source 2

Timing Source shall be coded as:
GPS 00
GSM 01
GLONASS 02
Internal Clock 03
Network 04

A.1.2.4.48 Type

Attribute Identifier 1
Type 2
Type shall be coded as follows:
TypeA 01
TypeB 02
A.1.2.4.49 Window Size
Attribute Identifier 1
Window Size 2-3

Window Sze shall be abinary presentation of the number of Layer 3 Load Data Segment messages to be sent before a
Layer 3 acknowledgement needs to be issued. Value O isnot used.

A.2  SMLC Messages

For future study.
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A.3 GMLC Messages

For future study.
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Annex B (informative):
Change history

Document History Version Description
22 September 1999 0.0.1 Original contribution from Omnipoint Technologies
18 October 1999 0.0.2 Combined Omnipoint Technologies and Siemens Draft
3 December 1999 0.0.3 Comments incorporated from Boca Raton
22 December 1999 0.0.4 Comments incorporated from December 14 teleconference
17 January 2000 0.0.5 Comments incorporated from Savannah
28 April 2000 0.0.6 IAdded ASN.1 coding
9 May 2000 1.0.0 IAccepted by T1P1.3

Change history

TSG SA# Version | CR Tdoc SA New Subject/Comment
Version
S 08 2.0.1 - SP-000224 | 7.0.0 Transferred from T1P1.3's GSM 12.71 (LCS O&M) Release 98
v2.0.1.

SA#8 decided to produce not only the GSM R98 version, as
proposed by T1P1, but also an identical specification as GSM
R99.

ETSI



(GSM 12.71 version 7.0.1 Release 1998)

66

ETSI TS 101 513 V7.0.1 (2000-11)

History

Document history

V7.0.1

November 2000

Publication

ETSI



	Intellectual Property Rights
	Foreword
	1 Scope
	2 References
	3 Symbols and Abbreviations
	3.1 Symbols
	3.2 Abbreviations

	4 LCS O&M Architecture
	5 LCS managed entities
	5.1 Location Measurement Unit (LMU)
	5.2 Serving Mobile Location Centre (SMLC)
	5.3 Gateway Mobile Location Centre (GMLC)

	6 LCS O&M Functions
	6.1 LMU Management
	6.1.1 Performance Management
	6.1.2 Fault Management
	6.1.3 Configuration Management
	6.1.4 Accounting Management
	6.1.5 Security Management

	6.2 SMLC Management
	6.3 GMLC Management

	7 LCS O&M Protocol
	7.1 LMU LCS O&M Messages and Procedures
	7.1.1 Management Information Model
	7.1.1.1 Managed Entities
	7.1.1.2 Addressing of Managed Entities
	7.1.1.3 State Management of Managed Entities
	7.1.1.3.1 Administrative State
	7.1.1.3.2 Operational State
	7.1.1.3.3 Availability Status


	7.1.2 Elementary Procedures
	7.1.2.1 Definition of the Procedures
	7.1.2.2 SW Download Management Procedures
	7.1.2.2.1 Load Data Initiate
	7.1.2.2.2 Load Data Segment
	7.1.2.2.3 Load Data Abort
	7.1.2.2.4 Load Data End
	7.1.2.2.5 SW Activate Request
	7.1.2.2.6 Activate SW
	7.1.2.2.7 SW Activated Report

	7.1.2.3 Diagnostic Test Procedures
	7.1.2.3.1 Perform Test
	7.1.2.3.2 Test Report
	7.1.2.3.3 Send Test Report
	7.1.2.3.4 Stop Test

	7.1.2.4 State Management Procedures
	7.1.2.4.1 State Changed Event Report
	7.1.2.4.2 Change Administrative State
	7.1.2.4.3 Change Administrative State Request

	7.1.2.5 Event Report Procedures
	7.1.2.5.1 Failure Event Report
	7.1.2.5.2 Stop Sending Event Reports
	7.1.2.5.3 Restart Sending Event Reports
	7.1.2.5.4 Report Outstanding Alarms

	7.1.2.6 Equipment Management Procedures
	7.1.2.6.1 Change-over
	7.1.2.6.2 Opstart
	7.1.2.6.3 Reinitialise

	7.1.2.7 General Management Procedures
	7.1.2.7.1 Set Attributes
	7.1.2.7.2 Get Attributes
	7.1.2.7.3 Set Alarm Threshold

	7.1.2.8 Report Management Procedures
	7.1.2.8.1 GPS Parameter Request
	7.1.2.8.2 GPS Parameter Report


	7.1.3 Message Coding

	7.2 SMLC LCS O&M Messages and Procedures
	7.3 GMLC LCS O&M Messages and Procedures

	Annex A (informative): Messages and Procedures Descriptions
	A.1 LMU Messages
	A.1.1 Message Details
	A.1.1.1 Message Categories
	A.1.1.1.1 Formatted O&M Messages
	A.1.1.1.2 Manufacturer-Defined O&M messages
	A.1.1.1.3 Structure of Formatted O&M Messages

	A.1.1.2 SW Download Management Messages
	A.1.1.2.1 Load Data Initiate (No CMIP [13] equivalent)
	A.1.1.2.2 Load Data Segment (No CMIP equivalent)
	A.1.1.2.3 Load Data Abort (No CMIP equivalent)
	A.1.1.2.4 Load Data End (No CMIP equivalent)
	A.1.1.2.5 SW Activate Request (Compare M-Action)
	A.1.1.2.6 Activate SW (Compare M-Action)
	A.1.1.2.7 SW Activated Report (Compare M-Event-Report)

	A.1.1.3 Test Management Messages
	A.1.1.3.1 Perform Test (Compare M-Action)
	A.1.1.3.2 Test Report (Compare M-Event-Report)
	A.1.1.3.3 Send Test Report (Compare M-Action)
	A.1.1.3.4 Stop Test (Compare M-Action)

	A.1.1.4 State Management Messages
	A.1.1.4.1 State Changed Event Report (Compare M-Event-Report)
	A.1.1.4.2 Change Administrative State (Compare M-Set)
	A.1.1.4.3 Change Administrative State Request (Compare M-Action)

	A.1.1.5 Event Report Messages
	A.1.1.5.1 Failure Event Report (Compare M-Event-Report)
	A.1.1.5.2 Stop Sending Event Reports (Compare M-Action)
	A.1.1.5.3 Restart Sending Event Reports (Compare M-Action)
	A.1.1.5.4 Report Outstanding Alarms (Compare M-Action)

	A.1.1.6 Equipment Management Messages
	A.1.1.6.1 Change-over (Compare M-Action)
	A.1.1.6.2 Opstart (Compare M-Action)
	A.1.1.6.3 Reinitialise (Compare M-Action)

	A.1.1.7 General Management Messages
	A.1.1.7.1 Set Attributes (Compare M-Set)
	A.1.1.7.2 Get Attributes (Compare M-Get)
	A.1.1.7.3 Set Alarm Threshold (No CMIP equivalent)

	A.1.1.8 Report Messages
	A.1.1.8.1 GPS Parameter Report (Compare M-Event-Report)
	A.1.1.8.2 GPS Parameter Request (Compare M-Action)


	A.1.2 Coding
	A.1.2.1 Message Type
	A.1.2.2 Managed Entity Class
	A.1.2.3 Managed Entity Instance
	A.1.2.4 Attributes and Parameters
	A.1.2.4.1 Additional Info
	A.1.2.4.2 Additional Text
	A.1.2.4.3 Administrative State
	A.1.2.4.4 Attenuator Enable
	A.1.2.4.5 Autonomous Swap
	A.1.2.4.6 Autonomously Report
	A.1.2.4.7 Availability Status
	A.1.2.4.8 Calibration Required
	A.1.2.4.9 Destination
	A.1.2.4.10 Diversity
	A.1.2.4.11 Event Time
	A.1.2.4.12 Event Type
	A.1.2.4.13 File Data
	A.1.2.4.14 File Id
	A.1.2.4.15 File Version
	A.1.2.4.16 HW Configuration
	A.1.2.4.17 HW Description
	A.1.2.4.18 Latitude
	A.1.2.4.19 LMU Position
	A.1.2.4.20 Longitude
	A.1.2.4.21 Manufacturer-Dependent State
	A.1.2.4.22 Manufacturer-Dependent Thresholds
	A.1.2.4.23 Manufacturer Id
	A.1.2.4.24 Method
	A.1.2.4.25 NACK Causes
	A.1.2.4.26 Number of Segments
	A.1.2.4.27 Operational State
	A.1.2.4.28 Outstanding Alarm Sequence
	A.1.2.4.29 Perceived Severity
	A.1.2.4.30 Physical Configuration
	A.1.2.4.31 Probable Cause
	A.1.2.4.32 Pseudo-range
	A.1.2.4.33 Result
	A.1.2.4.34 Satellite Info
	A.1.2.4.35 Self-Position Capability
	A.1.2.4.36 Set Own Position Upon Startup
	A.1.2.4.37 Software Download Capability
	A.1.2.4.38 Source
	A.1.2.4.39 Specific Problems
	A.1.2.4.40 SW Configuration
	A.1.2.4.41 SW Description
	A.1.2.4.42 Test Duration
	A.1.2.4.43 Test Number
	A.1.2.4.44 Test Report Info
	A.1.2.4.45 Time
	A.1.2.4.46 Time of Fix
	A.1.2.4.47 Timing Source
	A.1.2.4.48 Type
	A.1.2.4.49 Window Size



	A.2 SMLC Messages
	A.3 GMLC Messages

	Annex B (informative): Change history
	History

