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

The present document defines the contents of L CS assistance data broadcast messages from the Serving Mobile
Location Centre (SMLC) and the Mobile Station (MS).

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

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

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

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

The present document contains the coding of information necessary for support of location service operation on the
mobile radio interface layer 3 between the LMU and SMLC.

Clause 4 defines generic procedures for the control of location services. In clause 5 location service support procedures
are defined. Clause 6 gives the functional definitions and contents of messages for location service operations. Clause 7
givesthe general format and coding for messages used for location service and the format and coding of information
elements used for location service operations. Clause 6 gives the detailed message format and information elements
coding between the LMU and SMLC.

Clause 8 gives the specification of the LMU LCS Protocol (LLP) operations. In clause 9 LMU — SMLC messages, data
types and identifiers are given.

This version does not support segmentation of messages.

2 References

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

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

» For aspecific reference, subsequent revisions do not apply.

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

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

[2] 3GPP TS 44.006: "Mobile Station - Base Station System (MS - BSS) interface Data Link (DL)
layer specification".

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

[4] 3GPP TS 44.018: "Mobileradio interface layer 3 specification; Radio Resource Control Protocol".

[5] 3GPP TS 43.059: "Functional Stage 2 Description of Location Servicesin GERAN".

[6] 3GPP TS 29.002: "Mobile Application Part (MAP) specification".

[7] ASN.1 encoding rules “ Specification of Packet Encoding Rules (PER)” ITU-T Rec. X.691 (1997) |

I SO/IEC 8825-2:1998
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[8] ASN.1 encoding rules “ Specification of Basic Encoding Rules (BER), Canonical Encoding Rules
(CER) and Distinguished Encoding Rules (DER)” ITU-T Rec.X.690 (1997) | 1SO/IEC 8825-
1:1998

[9] Abstract Syntax Notation One (ASN.1) “ Specification of Basic Notation” ITU-T Rec.X.680
(1997) | ISO/IEC 8824 — 1:1998

[10] ITU-T Recommendation Q.773: "Transaction capabilities formats and encoding"”.

[17] Void

[12] 3GPP TS 44.004: "Layer 1 General requirements’.

[13] 3GPP TS 44.005: "DataLink (DL) layer General aspects'.

[14] 3GPP TS 24.008: "Mobile radio interface layer 3 specification; Core Network Protocols — Stage 3
(Release 4)".

[15] 3GPP TS 45.002: "Multiplexing and M ultiple Access on the Radio Path".

[16] 3GPP TS 52.071: "Location Services (LCS); Location services management".

3 Definitions, abbreviations and symbols

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply.

E-OTD Assistance Data M essage: E-OTD Assistance Data contains the RTD and BTS coordinates of the neighbours
that should be used in E-OTD measurements. This E-OTD Assistance Data is broadcasted using CBCH channel using
SMSCB DRX service. The reception of this broadcast message enables M S to calculate its own location.

GPS Assistance Data M essage: GPS Assistance Data Message contains GPS differential corrections. The reception of
this broadcast message enables M S to have cal culate more accurate location estimate.

3.2 Abbreviations

Abbreviations used in the present document are listed in 3GPP TS 21.905 and 3GPP TS 43.059.

4 Generic procedures for the control of location
services

4.1 Overview of the generic protocol and its scope

One generic protocol is defined for the control of location services at the radio interface. This protocol operates at layer
3 of the radio interface and assumes the use of layers 1 and 2 conform to 3GPP TS 45-series and 3GPP TS 44.004,
3GPP TS 44.005 and 3GPP TS 44.006. The generic protocol uses the acknowledged information transfer service
available at the layer 2 - layer 3 interface.

The Functional protocol is based on the use of the Facility information element and the FACILITY message as well as
other specific functional messages specified in this specification.
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4.2 Functional procedures for the control of location services

42.1 General

This clause specifies the functional signalling procedures for the control of location services at the radio interface.

The functional protocol utilizes functions and services defined in 3GPP TS 24.008, 3GPP TS 44.018 and the functions
of the datalink layer as defined in 3GPP TS 44.006. This protocol utilizes also definitionsin 3GPP TS 24.007.

The Common Information Element Category utilizes the Facility information element to transport the protocol defined
in this specification. The use of the Facility information element is common to many services, and its contents indicates
what type of procedure is being requested. This category can be signalled both in the LMU to network and the network
to LMU directions.

The correlation of location service operations and their responses, is provided by the combination of the transaction
identifier of the messages containing the Facility information element and the Invoke identifier present within the
Facility information element itself.

4.2.2 Common Information Element Category

The Common Information Element Category uses operations defined in this specification for location services
signalling. Procedures are initiated by sending an operation including an invoke component. The invoke component
may yield a Return Error, Return Result or Reject component (also included in an operation) depending on the outcome
of the procedure.

The operation state machines, and procedures for management of Invoke IDs specified in CCITT Recommendation
Q.774 White Book are used.

A REGISTER message, aFACILITY message or RELEASE COMPLETE message is used to carry the Facility
information element which includes these operations. These operations request, acknowledge or reject the desired
location service procedure.

4.2.3 Location service procedures

4231 Introduction

For location service procedures independent of any call, the initiating side must establish a MM-connection between the
network and the LMU according to the rules given in 3GPP TS 24.007 and 3GPP TS 24.008. The LMU or the network
starts the transaction by transferring a REGISTER message across the radio interface. This transaction is identified by
the transaction identifier associated with the REGISTER message present in the component part of the Facility
information element. Following the REGISTER message one or more FACILITY messages may be transmitted, all of
them related by the use of the same transaction identifier. If the transaction is no longer used, it shall be released by
sending a RELEASE COMPLETE message. This procedure is specified in detail in clause 5, and the text in clause5
takes precedence over this introduction.

To convey the location service invocation, the Facility information element is used. The Facility information element
present either in the REGISTER message or a subseguent message identifies the location service involved and the type
of component (i.e. Invoke, Return result, Return error or Reject component).

When the REGISTER or FACILITY message contains a Facility information element and the requested serviceis
available, aFACILITY message containing a Facility information element may be returned. One or more exchanges of
FACILITY messages may subsequently occur. To terminate the service interaction and release the transaction identifier
value, a RELEASE COMPLETE message is sent as specified for the specific location service procedure. The
RELEASE COMPLETE message may also contain the Facility information element.

4.2.3.2 Handling of protocol errors in LCS procedures

Messages containing a Facility information element shall be checked for protocol errors before the contents of the
Facility |E is acted on. The checks shall be performed in the following order:
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1) The message carrying the Facility I1E shall be checked for protocol errors as specified in subclause 5.7. If a
protocol error isfound then the proceduresin subclause 5.7 apply.
2) The contents of the Facility IE shall be checked for protocol errors as specified in subclause 4.2.6. If a protocol
error is found then the procedures in subclause 4.2.6 apply.
4.2.3.3 Handling of other errors in LCS procedures

If the tests specified in subclause 4.2.3.2 have been passed without the detection of a protocol error, the receiver will
attempt to process the contents of the Facility Information Element. If errors occur during this processing (e.g. system
failure, or information in the Facility | E isincompatible with the requested operation) then the procedures specified in
the individual service specifications apply.

An example of the behaviour that could occur in this caseis:

- the LMU or network sends a Facility information element containing areturn error component in aFACILITY
or RELEASE COMPLETE message. If the FACILITY message is used then the MM Connection may continue
to be used for further signalling.

4.2.4 Multiple location service invocations

It ispossible for several LCS transactions to be used simultaneously. LCS transactions can also exist in parallel with
other CM-Layer and MM transactions. The handling of multiple MM connectionsis defined in 3GPP TS 24.007 and
3GPP TS 24.008.

A single Facility Information Element shall not contain more than one component.

425 Recovery pI‘OCGdUFGS
In case atransaction is not terminated according to the normal procedure as described in this specification the network

side has to ensure that the transaction is terminated e.g. by a supervision timer.

4.2.6 Generic protocol error handling for the component part of location
services operations

If alocation service operation is to be rejected the operation will be denied, and provided the transactionis till in
progress, an appropriate reject component will be returned in a Facility Information Element.

4.2.6.1 Single component errors
The reject component shall be sent in a RELEASE COMPLETE message.

If the component containing the error was itself sent in a RELEASE COMPLETE message then the contents of the
component shall be ignored, and no reject component is sent.

4.2.6.2 Multiple component errors

If asingle Facility |E contains more than one component then a RELEASE COMPLETE message with the cause
"Facility rejected" and without any component shall be sent.

5 Location service support procedures

51 General

This clause describes the location service support procedures at the radio interface. These procedures are provided by
the location service support entity defined in 3GPP TS 24.007. The location service support procedures provide the
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means to transfer messages for the location service procedures. These procedures are regarded as the user of the
location service support.

5.2 Location service support establishment

At the beginning of each location service procedure a location service support must be established.

521 Location service support establishment at the originating side

If the entity that uses the location support procedures needs to send a REGISTER message, the location service support
entity shall first request the establishment of an MM-connection. This MM-connection is established according to 3GPP
TS 24.008 and 3GPP TS 24.007. If the network is the initiating side then MM-connection establishment may involve
paging the LMU.

The location service support entity shall send the REGISTER message as the first CM-message on the MM-connection.
The REGISTER message is sent to the corresponding peer entity on the MM-connection and the location service
support shall be regarded as being established.

5.2.2 Location service support establishment at the terminating side

At the terminating side alocation service support is regarded as being established when an MM-connection is
established. According 3GPP TS 24.008 this can be ascertained by the receipt of the first message, with a new
transaction identifier. For successful establishment of location service support this message shall be a REGISTER

message.

If the terminating side needs to reject the establishment of location services support then it may be immediately initiate
location services support release (see subclause 5.4).

5.3 Location service support information transfer phase

After the establishment of the location service support both users may exchange FACILITY messages by use of the
location service support.

54 Location service support release

At the end of each location service procedure the established location service support is released, if a permanent
connection is not used.

The side closing the transaction shall release the transaction by sending the RELEASE COMPLETE message to its
corresponding peer entity.

Both location service support entities release the MM-connection locally.

2.5 Recovery procedures

The location service support does not provide recovery procedures, i.e. the operations are transparent to the location
service support.

5.6 Message flow (single operation example)

This subclause contains examples of message flows for a single transaction consisting of a single operation. These
examples may not show all possibilities.
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56.1 LMU initiated location service transaction

LMU Network

REGISTER

Facility (Invoke = Operation (Location service code, Parameter(s)))

RELEASE COMPLETE or FACILITY

Facility (Return result = Operation (Parameter(s)))

RELEASE COMPLETE or FACILITY

Facility (Return error (Error))

RELEASE COMPLETE

Facility (Reject (Invoke _problem))

RELEASE COMPLETE (note)

NOTE: To prevent transactions being kept open following exceptional cases, either side of the transaction may
release it by sending a RELEASE COMPETE message without a Facility |E.

Figure 3.1: LMU initiated location service transaction
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56.2 Network initiated location service transaction

LMU Network
REGISTER
) Facility (Invoke = Operation (Location service code, Parameter(s)))
RELEASE COMPLETE or FACILITY (note 1)
Facility (Return result = Operation (Parameter(s)) ”
RELEASE COMPLETE or FACILITY (note1)
"""""""""" Faility Rewumerror (Eron)
RELEASE COMPLETE (note 1)

""""""""" Fadlity (Refect (mvoke problemy
RELEASE COMPLETE (note 1, note 2)
_____________________________________________________ >
RELEASE COMPLETE (note 2)

o o e e e e e e e e e oo

NOTE 1: If the network initiated operation does not require aresult, reject or error to be returned then the LMU
may release the transaction by sending a RELEASE COMPLETE message without a Facility Information
Element and release of transaction by LMU is allowed (i.e. Release Forbidden has not been present in
Register message). If releaseis not allowed by LMU, the LMU sends the result using Facility message.

NOTE 2: To prevent transactions being kept open following exceptional cases, either side of the transaction may
release it by sending a RELEASE COMPETE message without a Facility |E.

Figure 3.2: Network initiated location service transaction

5.7 Handling of unknown, unforeseen, and erroneous protocol
data

57.1 General

These procedures only apply to messages where the protocol discriminator is set to indicate L CS operations according
totherulesin 3GPP TS 24.007 and this specification. Messages that do not meet this criteria are treated according to
other GSM technical specifications.

This subclause specifies procedures for handling of unknown, unforeseen and erroneous protocol data by the receiving
entity. The procedures are called "error handling procedures', but they also define a compatibility mechanism for future
extension of the protocol.

Most error handling procedures are mandatory in the LMU, but optional in the network. Detailed error handling
procedures may vary from PLMN to PLMN.

In this subclause, the following terminology is used:

- AnlIEisdefined to be syntactically incorrect in a message if it contains at least one value defined as "reserved"
in this specification or 3GPP TS 44.018. However, it is not a syntactical error if atype 4 1E specifies alength
indicator greater than that defined. The component part of the Facility information element is handled by a
separate mechanism, and errors in the component part are not covered by this subclause.
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The following procedures are listed in order of precedence.

Handling of errorsin the contents of the Facility IE is described in subclause 4.2.6, and is outside the scope of this
subclause.

5.7.2 Message too short

When a message is received that istoo short to contain a compl ete message type information element, that message
shall beignored.

5.7.3 Unknown or unforeseen transaction identifier

The LMU shall ignore messages with the transaction identifier value set to "111".

If the transaction identifier valueis not "111" the following procedures shall apply to the LMU:

a) If aRELEASE COMPLETE message isreceived specifying atransaction identifier that is not recognized as
relating to a LCS transaction that is in progress then the message shall be ignored.

b) If aFACILITY message isreceived specifying a transaction identifier that is not recognized asrelatingto aLCS
transaction that isin progress then a RELEASE COMPLETE message shall be sent.

¢) If aREGISTER messageis received specifying atransaction identifier that is not recognized asrelating to aLCS
transaction that isin progress and with atransaction identifier flag incorrectly set to "1", this message shall be
ignored.

The network may follow the same procedures.

5.7.4 Unknown or unforeseen message type

If the LMU receives a message type not defined for the protocol discriminator or not implemented by the receiver, then
a RELEASE COMPLETE message shall be sent with cause value #97 "message type non-existent or not implemented”.

If the LMU receives a message type not consistent with the transaction state then a RELEASE COMPLETE message
shall be sent with cause value #98 "message not compatible with control state”.

The network may follow the same procedures.

5.7.5 Non-semantical mandatory Information Element Error
When on receipt of a message:
- an"imperative message part" error; or
- a"missing mandatory IE" error;
is diagnosed, or when a message containing:
- asyntactically incorrect mandatory IE; or
- an IE unknown in the message, but encoded as " comprehension required” (see 3GPP TS 24.007); or
- anout of sequence |E encoded as " comprehension required”;
isreceived, the LMU shall proceed asfollows:

a) If the message is not RELEASE COMPLETE it shall send a RELEASE COMPLETE message with cause "#96 -
Invalid mandatory information”.

b) If the message is RELEASE COMPLETE, it shall be treated as a normal RELEASE COMPLETE message.

The network may follow the same procedures.
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5.7.6 Unknown and Unforeseen IEs in the non-imperative part

5.7.6.1 IEIs unknown in the message

The LMU shall ignore all 1Es unknown in the message which are not encoded as " comprehension required”. The
network shall take the same approach.

5.7.6.2 Out of sequence IEs
The LMU shall ignore all out of sequence |Es in a message which are not encoded as " comprehension required”.

The network may take the same approach.

5.7.6.3 Repeated IEs

If an information element with format T, TV or TLV (see 3GPP TS 24.007) is repeated in amessage in which repetition
of the information element is not specified, only the contents of the information element appearing first shall be handled
and all subsequent repetitions of the information element shall be ignored. When repetition of information elementsis
specified, only the contents of specified repeated information elements shall be handled. If the limit on repetition of
information elements is exceeded, the contents of information elements appearing first up to the limit of repetitions
shall be handled and all subsequent repetitions of the information element shall be ignored.

The network may follow the same procedures.

5.7.7 Non-imperative message part errors
This category includes:

- syntactically incorrect optional IES;

- conditional IE errors.

Errorsin the content of the Facility IE are handled according to subclause 4.2.6.

5.7.7.1 Syntactically incorrect optional IEs (other than Facility)
The LMU shall treat all optional IEsthat are syntactically incorrect in a message as not present in the message

The network shall take the same approach.

57.7.2 Conditional IE errors

When the LM U upon receipt of a message diagnoses a"missing conditional IE" error, or an "unexpected conditional |E
error, or when it receives a message containing at |east one syntactically incorrect conditional |E (other than Facility),
it shall send a RELEASE COMPLETE message with cause #100 "conditional |E error".

The network may follow the same procedure.
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6 Message functional definitions and contents

6.1 General

This clause defines the structure of the messages of the layer 3 protocol defined in 3GPP TS 43.059. These messages
are standard L3 messages as defined in 3GPP TS 24.007.

Each definition includes:
a) abrief description of the message;

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

For each |E the table indicates:

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

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

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

4) the presence requirement indication (M, C or O) for the IE, as defined in 3GPP TS 24.007;
5) theformat of the IE (T, V, TV, LV, TLV) asdefined in 3GPP TS 24.007;

6) thelength of the |E (or permissible range of lengths), in octets, in the message, where "?' means that the
maximum length of the |E is only constrained by the link layer protocol, and in the case of the facility |E by
possible further considerations specified in 3GPP TS 43.059. Thisindication is non-normative.

¢) subclauses specifying conditions for | Es with presence requirement C or O in the relevant message. Together
with other conditions specified in this specification and 3GPP TS 43.059 defines when the IE shall be included
or not, what non-presence of such IEs means, and (for 1Es with presence requirement C) the static conditions for
presence and/or non-presence of the |Es (see 3GPP TS 24.007).

6.2 Messages for location services control

Table 4.1 summarises the messages for |ocation services control.

Thelogical DTAP LCS Information Request and DTAP LCS Information Report messages, that are used in LCS Stage
2 (3GPP TS 43.059), are transported using REGISTER, FACILITY and RELEASE COMPLETE messages.

If there exists no LCS transaction between LMU and SMLC, REGISTER message is used to deliver the logical
message. |f LCS transaction between LMU and SMLC exists, FACILITY message is used to deliver the logical
message. RELEASE COMPLETE message is used to indicate that L CS transaction is not any more needed, LMU can
also use this message to transport logical LCS Information Response message.

Table 4.1: Messages for location service control

Messages for location service control Reference
FACILITY 6.3
REGISTER 6.4
RELEASE COMPLETE 6.5
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6.3

This message is sent by the Location Measurement Unit (LMU) or the network to request or acknowledge a location
service. It isused when information is to be conveyed and the transaction already exists, but is not to be released. The
location service to be invoked, and its associated parameters, are specified in the Facility information element (see table

Facility

42).

Table 4.2: FACILITY message content

IEI Information element Type / Reference Presence Format Length
Location service Protocol discriminator M \% 1/2
Protocol discriminator 7.2
Transaction identifier Transaction identifier M Vv 1/2
7.3
Facility Message type M \% 1
Message type 7.4
Facility Facility M LV 2-?
7.5
90 [Release forbidden Release forbidden (e} T 1
7.6
6.4 Register
6.4.1 Register (network to LMU direction)

This message is sent by the network to the location measurement unit to assign a new transaction identifier for location

service control and to request or acknowledge alocation service (see table 4.3).

Table 4.3: REGISTER message content (network to LMU direction)

IEI Information element Type / Reference Presence Format Length
Location service Protocol discriminator M \% 1/2
Protocol discriminator 7.2
Transaction identifier Transaction identifier M \% 1/2

7.3
Register Message type M \% 1
Message type 7.4
Facility Facility M LV 2-?
7.5
90 Release forbidden Release forbidden (@] T 1
7.6
6.4.2 Register (LMU to network direction)

This message is sent by the location measurement unit to the network to assign a new transaction identifier for location
service control and to request or acknowledge alocation service (see table 4.4).

Table 4.4: REGISTER message content (LMU to network direction)

IEI Information element Type / Reference Presence Format Length
Location service Protocol discriminator M \% 1/2
Protocol discriminator 7.2
Transaction identifier Transaction identifier M \Y 1/2
7.3

Register Message type M \% 1
7.4

Facility Facility M LV 2-?
7.5
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6.5 Release complete

This message is sent by the location measurement unit or the network to release a transaction used for location service
control. It may also request or acknowledge alocation service (see table 4.5).

Table 4.5: RELEASE COMPLETE message content

IEI Information element Type / Reference Presence Format Length
Location service Protocol discriminator M \% 1/2
Protocol discriminator 7.2
Transaction identifier Transaction identifier M \) 1/2

7.3
Release Complete Message type M \% 1
Message type 7.4
10 |Cause Cause (0] TLV 4-32
3GPP TS 44.018
11  |Facility Facility (0] TLV 2-?
7.5

6.5.1 Cause

Thisinformation element shall be included when the functional handling of the Cause IE is specified in the service
description. If the functional handling of the Cause |E is not specified, the receiving entity may ignorethe IE. The
Cause |E used in location servicesis defined in 3GPP TS 44.018 in Clause 10.5.4.11 (only applicable Cause values are
used).

6.5.2 Facility

Thisinformation element shall be included as required by the service description and the procedures defined in this
specification and in 3GPP TS 43.059.

7 General message format and information elements
coding

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

7.1 Overview

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

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

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

The Protocol Discriminator (PD) and its use are defined in 3GPP TS 24.007. This specification defines the protocols
relating to the PD values:

1100 location services

7.3 Transaction identifier

For general rules, format and coding of transaction identifier values, see 3GPP TS 24.008.

7.4 Message type

The message type |E and its use are defined in 3GPP TS 24.007. Table 5.1 defines the value part of the message type |E
used in the location service protocol.

Table 5.1: Message types

gl7]6]5]4]3]2]1] Message types
o x1o0 . . . . Clearing messages:
0 0 01 - RELEASE COMPLETE
o x 211 . . . . Miscellaneous message group:
0 0 01 - FACILITY
0 01O - REGISTER
NOTE 1: Bit 8 is reserved for possible future use as an extension bit, see 3GPP TS 24.007 [3].
NOTE 2: Bit 7 is reserved for the send sequence number in messages sent from the mobile station. In
messages sent from the network, bit 7 is coded with a "0", see 3GPP TS 24.007 [3].

7.5 Facility information element

The purpose of the Facility information element is to indicate the invocation and operation of location services,
identified by the corresponding operation code within the Facility information element.

The Facility information element is coded as shown in figure 5.1 and clause 8.

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

s | 7]l6]5[4]3]27]1
Facility IEI octet 1
Length of Facility contents octet 2
Component(s) (note) octet 3 etc.

NOTE:  This component contains Transparent LCS
Information. Encoding of this component is according
to clause 8.

Figure 5.1: Facility information element

7.6 Release forbidden

Thisinformation element isused only in SMLC to LMU messages. The presence of |E indicates that the release of LCS
transaction is not allowed by LMU.
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8 Detailed message format and information elements
coding
8.1 Transparent LCS Information

This clause provides the formats and encoding of Transparent LCS Information component in the Facility information
element. The contents of this component is copied directly from Signal Info from MAP message (see the clause 6.1.4).
Formats and encoding methods make use of and is a subset of ITU-T Recommendation Q.773 (Transaction Capabilities
formats and Encoding) and T/S 43/BB. The used part of ITU-T Recommendation Q.773 respectively T/S43/BB is
almost the same as the Component Portion of TC messages.

This subclause is further based on:

- Abstract Syntax Notation One (ASN.1) “Specification of Basic Notation” ITU-T Rec.X.680 (1997) | ISO/IEC
8824 — 1:1998

- ASN.1 encoding rules “ Specification of Packet Encoding Rules (PER)” ITU-T Rec. X.691 (1997) | ISO/IEC
8825-2:1998

and is consistent with these ITU-T recommendations. BASIC-PER, unaligned variant is used.

NOTE: Concerning the general rules for encoding (structure of encoding, identifier octets, length octets, etc.) see
CCITT Recommendations X.680 and ITU-T Recommendation X.691. For these general rules the same
exceptions apply as stated in 3GPP TS 29.002. Following ASN.1 definitions are exactly same than in
ITU-T Recommendation Q.773.

NOTE: invokeNotLast component is added to the Component list. This change impacts to the coding of the
Component type and thus to coding of the LLP messages.

The Component portion of the TCAP used in this protocol. LLP, isa modification of the TCAP
Component portion defined in ITU-T Recommendation, Q.773.

ETSI



3GPP TS 44.071 version 4.1.0 Release 4 21 ETSI TS 144 071 V4.1.0 (2001-06)

Conponent ::=  CHO CE {
i nvoke [1] IMPLICIT I nvoke,
returnResul t Last [2] IMPLICIT ReturnResult,
returnError [3] IMPLICIT ReturnError,
rej ect [4] IMPLICIT Reject,
returnResul t Not Last [7] IMPLICIT ReturnResult,
i nvokeNot Last [8] IMPLICIT Invoke }

-- The Conponents are sequences of data el ements.

Invoke ::= SEQUENCE {
i nvokel D I nvokel dType,
I'i nkedl D [O] IMPLICIT Invokel dType OPTI ONAL,
oper at i onCode OPERATI ON,
par anet er ANY DEFI NED BY operati onCode OPTI ONAL }

-- ANY is filled by the single ASN. 1 data type follow ng the keyword PARAMETER or the keyword
ARGUMENT
-- in the type definition of a particul ar operation.

ReturnResult ::= SEQUENCE {
i nvokel D I nvokel dType,
result SEQUENCE {
oper at i onCode OPERATI ON,
par anet er ANY DEFI NED BY operati onCode
} OPTI ONAL
}

-- ANY is filled by the single ASN. 1 data type follow ng the keyword RESULT in the type definition
-- of a particular operation.

Ret urnError ::= SEQUENCE {
i nvokel D I nvokel dType,
error Code ERROR,
par anet er ANY DEFI NED BY error Code OPTI ONAL }

-- ANY is filled by the single ASN. 1 data type follow ng the keyword PARAMETER in the type
definition
-- of a particular error.

Reject ::= SEQUENCE {
i nvokel D CHO CE {
derivabl e I nvokel dType,
not - deri vabl e NULL },
probl em CHO CE {
gener al Probl em [0] IMPLICIT General Probl em
i nvokePr obl em [1] IMPLICI T | nvokeProbl em
returnResul t Probl em [2] IMPLICIT ReturnResultProbl em
returnErrorProbl em [3] IMPLICIT ReturnErrorProblen} }
I nvokel dType :: = I NTEGER (-128..127)

8.1.1 Operation Code

Each Operation is assigned an Operation Code to identify it. The Operation Codes for the different Operations are
defined in subclause 9.2.

8.1.2 Error Code

Each Error is assigned a value (Error Code) to identify it. The Error Codes for the different Errors are defined in
subclause 10.3.
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8.1.3 Problem Code

The Problem Code consists of one of the four el ements: General Problem, Invoke Problem, Return Result Problem or
Return Error Problem. ASN.1 definitions are presented below.

- PROBLEMS

Gener al Probl em I NTEGER { unr ecogni zedConponent (0),
m st ypedConponent (1),

badl ySt ruct ur edConponent (2) }

I nvokePr obl em I NTEGER { dupl i cat el nvokel D (0),
unr ecogni zedOperation (1),
m st ypedPar aneter (2),
resourceLimtation (3),
initiatingRel ease (4),
unr ecogni zedLi nkedl D (5),
| i nkedResponseUnexpected (6),

unexpect edLi nkedOperation (7) }

Ret ur nResul t Probl em :: = | NTEGER { unr ecogni zedl nvokel D (0),
returnResul t Unexpected (1),

m st ypedPar aneter (2) }

Ret urnErrorProblem ::= | NTEGER { unr ecogni zedl nvokel D (0),
returnErrorUnexpected (1),
unr ecogni zedError (2),
unexpect edError (3),

m stypedParaneter (4) }

9 LMU LCS Protocol operation specifications

9.1 General

This clause specifies the abstract syntax for the LMU LCS Protocol using the Abstract Syntax Notation One (ASN.1),
defined in CCITT Recommendation X.680 (1997).

The encoding rules which are applicable to the defined abstract syntax are the Packet Encoding Rules for Abstract
Syntax Notation One, defined in ITU-T Recommendation X.691. For each Location Service parameter which hasto be
transferred by a Location Service message, thereisaPDU field (an ASN.1 NamedType) whose ASN.1 identifier has
the same name as the corresponding parameter, except for the differences required by the ASN.1 notation (blanks
between words are removed, the first letter of the first word is lower-case and the first letter of the following words are
capitalized (e.g. "bearer service" is mapped to "bearerService"). In addition some words may be abbreviated as follows:

- Imu location measurement unit;
- les  location services,

The ASN.1 data type which follows the keywords ARGUMENT "PARAMETER" or "RESULT" (for OPERATION
and ERROR) is always optional from a syntactic point of view. However, except specific mention, it hasto be
considered as mandatory from a semantic point of view. When in an invoke component, a mandatory element is missing
in any component or inner data structure, a reject component is returned with the problem code "Mistyped Parameter”.
When an optional element is missing in an invoke component or in an inner data structure while it isrequired by the
context, an error component is returned; the associated type of error is"DataMissing".

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

When possible operations and errors are imported from 3GPP TS 29.002.

Timer values for operations which require timers are shown as ASN.1 comments.
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Ellipsis Notation shall be used in the same way as described in 3GPP TS 29.002 and shall be supported on the radio
interface by the LMU and the network for all operations defined in this specification including those imported from
3GPP TS 29.002.

9.2 Operation types

Table 7.1 summarizes the operations defined for LMU LCS Protocol in this specification, and shows which of these
operations are Radio Interface Timing (RIT) related and general LMU procedures related. In this ASN.1 module,
ASN.1/88 defined in CCITT X.680 recommendations (ASN.1 1997) is used.

Table 7.1: Relevance of location service operations

Operation name Direction Response allowed RIT General LMU
StartRIT SMLC -> LMU ReturnResult X
(empty) .
ReportRIT LMU ->SMLC No X
StopRIT SMLC -> LMU ReturnResult X
(empty).
IndicateRITError LMU ->SMLC No X
StatusQuery SMLC -> LMU ReturnResult X
StatusUpdate LMU -> SMLC ReturnResult X
(empty)
ResetRequest SMLC -> LMU ReturnResult X
(empty).
OMMngrRequest SMLC -> LMU ReturnResult X
OMAgntRequest LMU -> SMLC ReturnResult X

This specification defines the following operations:
- StartRIT
- ReportRIT
- StopRIT
- IndicateRITError
- StatusQuery
- StatusUpdate
- ResetRequest
- OMMngrRequest
-  OMAgntRequest
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-- LLP-OQperations nmodul e defines the operations transparent to MSC

LLP- Oper ati ons
-- { LLP-Operations object identifier }

DEFINITIONS :: =

BEG N

| MPORTS
OPERATI ON
FROM TCAPMessages {
ccitt recommendation gq 773 nodul es (2) messages (1) version2 (2)}

Systenfail ure,
Dat aM ssi ng,
Unexpect edDat aVal ue,
Faci | i t yNot Support ed,
UnknownSubscri ber,
FROM MAP- Errors {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodules (3) map-Errors (10) version4d (4)}

UnDef i nedError
FROM LLP-Errors
-- {}

Start Rl TReq,
Start Rl TRsp,
Report Rl TAr g,
St opRI TReq,
St opRI TRsp,
Error Rl TAr g,
Per f or MTOAReq,
TOAResul t Rsp,
St at usReq,

St at usRsp,
Reset Req,
Reset Rsp,

St at usUpdat eReq,
St at usUpdat eRsp
FROM LLP- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-LCS-DataTypes (n) version4d (4)}

Ovingr Req,
Ovingr Rsp,
OVAgnt Req,
OVAgnt Rsp,
NACKCauses
FROM LLP- OVt Protocol --{ LLP-OwProtocol nject identifier }--

-- OPERATION definitions based on macro notation

ETSI TS 144 071 V4.1.0 (2001-06)

StartRI T:: = OPERATI ON -- identifier StartRl T- Measur enent
ARGUMENT
start Rl TReq Start Rl TReq
RESULT
start Rl TRsp Start Rl TRsp
ERRCR {

Systenfail ure,

Dat aM ssi ng,

Unexpect edDat aVal ue,
Resour cesNot Avai | abl e,
UnDef i nedErr or

}

Report Rl T: : = OPERATI ON -- identifier ReportRl T-Measurenent
ARGUMENT
reportRI TArg Report Rl TArg
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St opRI T: : = OPERATI ON -- identifier StopR T-Measurenent
ARGUMENT
st opRI TReq St opRI TReq
RESULT
St opRI TRsp St opRI TRsp
I ndi cateRI TError ::= OPERATI ON
ARGUMENT
errorRI TArg ErrorRI TArg
Per f or nTOA: : = OPERATI ON -- identifier PerfornTOA- Measur ment
ARGUMENT
per f or nifCAReq Per f or MTOAReq
RESULT
t oaResul t Rsp TQAResul t Rsp
ERROR {
Systenfai l ure,
Dat aM ssi ng,

Unexpect edDat aVal ue,
Resour cesNot Avai | abl e,
UnDef i nedErr or

}

St at usQuery: : = OPERATI ON
ARGUMENT
st at usReq St at usReq
RESULT
stat usRsp St at usRsp
ERROR {

}

Reset Request : : = OPERATI ON
ARGUVENT
reset Req Reset Req
RESULT
reset Rsp Reset Rsp
ERROR {
Systenfai l ure,
UnDef i nedErr or

}

OMWngr Request ::= OPERATI ON -- defined in LLP-OM 52.071

ARGURMENT

oMVhgr Req OWWhgr Req
RESULT

oMVhgr Rsp OwWWngr Rsp
ERROR
{
NACKCauses

}

OVAgnt Request 1= OPERATI ON -- defined in LLP-OM 52.071

ARGURMENT

oMAgnt Req OVAgnt Req
RESULT

oMAgnt Rsp OVAgnt Rsp
ERROR

NACKCauses
}

St at usUpdat e :: = OPERATI ON -- identifier Status Update
ARGUMENT
st at usUpdat eReq St at usUpdat eReq
RESULT
st at usUpdat eRsp St at usUpdat eRsp
ERROR {
Systenfail ure,
Dat aM ssi ng,
Unexpect edDat aVal ue,
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Resour ceNot Avai | abl e,
UnDef i nedErr or

END

9.2.1 Operation types description

For each operation type this subclause provides a brief prose description.

9.21.1 StartRIT (network --> LMU)

This operation type isinvoked by the network to request RIT measurement information from an LMU.

9.2.1.2 ReportRIT (LMU -->network)

This operation type isinvoked by an LMU to report to the network RIT measurement information. This operation is
used to report periodical measurements.

9.2.1.3 StopRIT (network --> LMU)

This operation type isinvoked by the network to request an LMU to stop on-going RIT measurements and reporting.

9.214 IndicateRITError (LMU --> network)

This operation type isinvoked by an LMU to indicate error situations.
9.2.15 Void

9.2.1.6 StatusQuery (network --> LMU)

This operation type isinvoked by the network to request status an LMU The statusis returned using the return result
component of the operation.

9.2.1.7 StatusUpdate (LMU --> network)

This operation type isinvoked by an LMU to report status of LMU, e.g. after reset or periodically.

9.2.1.8 ResetRequest (network --> LMU)

This operation type isinvoked by the network to reset an LMU.

9.2.1.9 OMMngrRequest (network --> LMU)

This operation type is invoked by the network to request a specific O&M activity to LMU as defined in GSM 52.071.

9.2.1.10 OMAgntRequest (LMU -> network)

This operation type isinvoked by the LMU to report an O& M event to Network or asking for reporting O& M
information from Network as defined in GSM 52.071.
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10.3  Error types

10.3.1 Error types ASN.1 specification

The following ASN.1 module provides an ASN.1 specification of errors. Errors from MAP are imported in the LCS-
Protocol module in subclause 9.2. In this ASN.1 module, ASN.1/88 defined in CCITT X.680 recommendations (ASN.1
1997) is used.

LLP-Errors
-- { LLP-Errors object identifier }

DEFINITIONS :: =
BEG N
I MPORTS

ERROR FROM
TCAPMessages FROM {
ccitt recommendation g 773 nodul es (2) nessages (1) version2 (2) }

- The MAP errors

- error types definition
UnDef i nedError ::=ERROR

END

10.3.2 Error types description

For each error type this subclause provides a brief prose description.

10.3.2.4 SystemFailure

Thiserror is returned by the LMU or the network, when it cannot perform an operation because of afailure.

10.3.2.5 DataMissing

This error is returned by the network or the LMU when an optional parameter is missing in an invoke component or an
inner data structure, whileit is required by the context of the request.

10.3.2.6 UnexpectedDataValue

Thiserror is returned by the network or the LMU when it receives a parameter with an unexpected val ue, without type
violation.

10.3.2.7 ResourcesNotAvailable

Thiserror is returned by the network or the LMU if temporarily there are no resources.

10.3.2.9 UnDefinedError

This error is returned by the LMU or the network when any other error typeis not applicable.
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10.4  Operations and errors implementation

For the actual implementation of location services, operations and errors have to be defined by value. The following
ASN.1 module, imports operation types from the ASN.1 module described in subclause 9.2 and operation and error
types from MAP. It defines operations by allocating operations and errors alocal value. For the involved operations and
errors the same local values asin MAP are allocated. In this ASN.1 module, ASN.1/88 defined in CCITT X.680
recommendations (ASN.1 1997) is used.

LLP- Prot ocol
-- { LLP-Protocol object identifier }

DEFINITIONS :: =
BEG N
I MPORTS

Systentail ure,
Dat aM ssi ng,
Unexpect edDat aVal ue,
Faci | i t yNot Support ed,
UnknownSubscri ber,
FROM MAP-Errors {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodules (3) map-Errors (10) version4d (4)}

UnDef i nedErr or
FROM LLP-Errors
-- { LLP-Errors object identifier }

StartRIT,
ReportRI T,
StopRI T,
I ndi cat eRI TError,
Per f or niTQA,
St at usQuery,
Reset Request ,
OVRequest ,
OVReport,
St at usUpdat e
FROM - LLP- Qper ati ons
-- { LLP-Operations object identifier }
-- allocate |l ocal values for errors

systenfailure Systenfailure ::= local val ue 10

dat aM ssi ng Dat aM ssing ::= | ocal Val ue 11

unexpect edDat aVal ue Unexpect edDat aVal ue :: = | ocal Val ue 12
facilityNot Supported Faci | i t yNot Supported ::= | ocal Val ue 13
unknownSubscri ber UnknownSubscri ber ::= |ocal Val ue 14
unDefinedError UnDefinedError ::= |ocal Val ue 50

startRI T StartRI T ::= | ocal Val ue 10

reportRIT ReportRIT ::= local val ue 11

stopRIT StopRIT ::= | ocal Val ue 12

i ndi cat eRI TError Indi cateRI TError ::= |ocal Val ue 13
perfornilfCA PerfornilTQOA ::= | ocal Val ue 20

statusQuery statusQuery ::= local val ue 30

r eset Request Reset Request ::= | ocal Val ue 31

omvhgr Request OWWhgr Request Local Val ue 32

omAgnt Request OVAgnt Request Local Val ue 33

St at usUpdat e StatusUpdate ::= Local Val ue 34

END
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11 LMU LCS Protocol (LLP) messages

11.1 Messages, data types and identifiers

11.1.1 General

This clause defines the External Signal Info IE, that contains Signal Info string. Signal Info string contains the ML C-
LMU messages defined by ASN.1 and coded by PER (X.691). In this ASN.1 module, ASN.1/94 defined in ITU-T
X.680 recommendations (ASN.1 1997) is used.

11.1.2 ASN.1 data types

LLP- Dat aTypes
-- { LLP-DataTypes object identifier }

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

I 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)}

Start Rl TReq ::= SEQUENCE {
rit-Measurenent Type RI T- Measur enent Type,
rit-ReportingType Rl T- Reporti ngType,
rit-Environnent RI T- Envi r onnent
rit-Nei gbor Nunber RI T- Nei ghbor Nunber,
rit-Nei ghbor Type Rl T- Nei ghbor Type,
rit-cCl Method Cl Met hod,
rit-BTSInfo RI T- BTSI nf o OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner  OPTI ONAL,
}
Start RI TRsp ::= SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner  OPTI ONAL,
}
St opRI TReq :: = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner  OPTI ONAL,
}
St opRI TRsp :: = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner  OPTI ONAL,
}
Report RI TArg :: = SEQUENCE {
rit-Referencel Dl nfo Rl T- Ref er encel DI nf o,
rit-Responselnfo SeqOf RI T- Responsel nf o,
ext ensi onCont ai ner Ext ensi onCont ai ner  OPTI ONAL,
}
StatusReq ::= SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner  OPTI ONAL,
}
StatusRsp ::= SEQUENCE {
stat usTi nme St at usTi ne,
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rit-Status RI T- St at us,
t oa- St at us TOA- St at us,
ontt at us OVst at us,
ext ensi onCont ai ner Ext ensi onCont ai ner  OPTI ONAL,
}
ErrorRI TArg ::= SEQUENCE {
rit-ErrorType RI T- Error Type,
rit-ErrorReason RI T- Err or Reason,
ext ensi onCont ai ner Ext ensi onCont ai ner  OPTI ONAL,
}
Per f ornTOA :: = SEQUENCE {
t oa- Measur enent Devi cel nfo TOA- Measur enent Devi cel nf o,
t oa- Channel Descr TQA- Channel Descr,
t oa- Si gnal Descr TQOA- Si gnal Descr,
t oa- Ti mi ngDescr TQOA- Ti mi ngDescr,
t oa- Measur enent Opt TOA- Measur enment Opt  OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner  OPTI ONAL,
}
TOAResul t Rsp :: = SEQUENCE {
t oa- Ti m ngRef er encel nf o TQOA- Ti mi ngRef er encel nf o,
t oa- Measur enment s TOA- Measur enent | nf o,
ext ensi onCont ai ner Ext ensi onCont ai ner  OPTI ONAL,
}
St at usUpdat eReq : : = SEQUENCE {
st at usReason St at usReason,
statusTi ne St at usTi ne,
ritStatus RI T- St at us,
toaSt at us TOA- St at us,
onft at us QOVBt at us,
ext ensi onCont ai ner Ext ensi onCont ai ner  OPTI ONAL,
}
St at usUpdat eRsp :: = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner  OPTI ONAL,
}
Reset Req :: = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner  OPTI ONAL,
}
Reset Rsp :: = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner  OPTI ONAL,
}

-- DATA TYPES DEFI NI TI ON

-- RIT nmeasurenment Type infornation

RI T- Measur enent Type :
at dveasure (0),
atdOr & dMeasure (1),
rtdMveasure (2)

} (0..7)

:= | NTEGER {

-- R T Reporting Type information

RI T- Reporti ngType :
rit-ReportingPeriodlnfo
rit-ChangeLimt

- = SEQUENCE {

Rl T- Reporti ngPeri odl nfo
I NTEGER (1..255)

OPTI ONAL,
OPTI ONAL,
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rit-DeviationLimt I NTEGER (1..255) OPTI ONAL,
rit-MnitorPeriod I NTECER (1..64) OPTI ONAL
}
RI T- Reporti ngPeriodlnfo ::= SEQUENCE {
rit-ReportingPeriodFor nat ENUVERATED {
tensO Seconds (0),
tensOfM nutes (1) },
rit-ReportingPeriod I NTEGER (1..120)
}

-- RIT Environnent |nformation
RI T- Envi ronnent ::= | NTEGER {
heavyMil ti Pat hAndNLGS (0),
-- bad urban or urban heavy multipath and NLOS conditions
I'i ght Mul ti Pat hAndLGS (1),
-- suburban or rural ligth multipath and LOS conditions
m xedEnvi ronenment (2)
-- not defined or mxed environment

}(0..7)
RI T- Nei ghbor Nunber ::= I NTEGER (0. . 15)
Rl T- Nei ghbor Type ::= | NTEGER {

i st edNei ghbors (0),

i st edAndSyst enl nfo2or5 (1),
systenl nfoType2or5 (2),

al | Nei ghbors (3)

}(0..7)

Cl Method ::= | NTECER {
notG (0), -- report ci and carrier instead of C
ci (1) -- report Cl if possible

} (0..3)

-- elenment contains informati on of base stations
-- to be neasured

RI T-BTSInfo ::= SEQUENCE (SIZE(1..31)) OF RI T-BTSLi st -- list of btss
RI T- BTSLi st ::= SEQUENCE {
rit-Listd c,
rit-Ti meSl ot Schene Ti neSl ot Schene,
rit-ListBSIC BSI C,
rit-ListBCCHCarrier BCCHCar ri er
}
Cl ::= I NTEGER (0. .65535)
Ti meSl ot Schene ::= | NTEGER {
schemeUnknown (0),
equal Length (1), -- time slots are equal length
variousLength (2) -- the first time slot is 157b } (0..7)
BSIC ::= I NTEGER (O0..63)
BCCHCarrier ::= | NTEGER (0..1023)
RI T- Ref erencel DI nfo :: = SEQUENCE {
rit-ReferencelLAC LAC, -- defined earlier
rit-ReferenceC a, -- defined earlier
rit-ReferenceFranmeNor Fr ameNunber , -- defined earlier
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-- If rit-ATReference is absent then there is not RIT AT refernce val ue.

rit-ATRef erence Rl T- ATRef er ence OPTI ONAL,

rit-ReferenceTi neSl ot Ti neSl ot , -- defined earlier

rit-ReferenceRXLevel RXLevel , -- defined earlier

rit-ATDRTDQual i t yRes I NTEGER (0..3), -- defines the resolution for ATDRTD val ues
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rit- ATDRTDChangeQual ityRes |INTEGER (0..3) -- defines the resolution for ATDRTD change val ues
}
Rl T- ATRef erence ::= SEQUENCE {
rit-Comond ock Commond ock,
rit-ReferenceATVal ue Ref er enceATVal ue,
-- This Quality information defines the quality of AT val ue
-- Resolution defines the resolution of Quality field as foll ows,
-- 0= 0.005 us, 1= 0.01 us, 2= 0.05 us
rit-Ref ATQuality SEQUENCE {
resol ution I NTEGER (0. .3),
atQuality I NTEGER (0. .63) },
rit-ReferenceATChange I NTEGER (-1000 .. 1000),
-- This Quality information defines the quality of ATChange val ue
-- Resolution defines the resolution of Quality field as foll ows,
-- 0= 0.00005 ppm 1= 0.0001 ppm 2= 0.0005
rit-Ref ATChangeQual ity SEQUENCE {
resol ution I NTEGER (0. .3),
at ChangeQual ity | NTEGER (0..63) }
}
-- Editor's note: ReferenceATValue was divided in two parts because 15 999 999 999 requires 34 bits.
-- In order to handle 34-bits values, LMJ should support 64-bits cal culation, which can cause
probl ens.
-- This solution can be handled with 32-bits and in addition it gives better resol ution.
Ref er enceATVal ue ::= SEQUENCE {
seconds I NTEGER (0..59),
nsecods I NTEGER (0..999999999)
}
SeqOf RI T- Responsel nfo ::= SEQUENCE (SIZE (1..15)) OF Rl T-Responsel nfo
-- Measured RTD val ues from one nei ghbor
Rl T- Responsel nfo ::= SEQUENCE {
rit-Nei ghborCellIDlnfo RI T- Cel I | DI nf o,
rit-Nei ghbor Ti meSl ot Ti meSl ot ,
rit-Nei ghbor RxLevel RXLevel ,
rit-Nei ghbor FrameNunmber Fr ameNunber OPTI ONAL,
rit-Nei ghbor ATDRTD I NTEGER (0. .923200),
rit-Nei ghbor ATDRTDQual ity I NTEGER (0. . 63),
rit-Nei ghbor ATDRTDChange I NTEGER (-2000..2000),
rit-Nei ghbor ATDRTDChangeQual ity | NTEGER (0. . 63)
}
RIT-CellIDinfo ::= CHO CE {
rit-Nei ghborC a,
rit-Nei ghbor BTS Rl T- Nei ghbor BTS
}
Rl T- Nei ghbor BTS :: = SEQUENCE {
rit-Nei ghborBSI C BSI C,
rit-Nei ghbor BCCHCarri er BCCHCarri er
}
FrameNunber ::= | NTEGER (0. .2715647)
LAC ::= I NTEGER (0. .65535)
Commond ock ::= | NTEGER {
gpsd ock (0),
gl onass (1)
} (0..7)
TimeSlot ::= INTEGER (0..7)
RXLevel ::= INTEGER (0..63) -- range -150 to -24 with 2dBm steps
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-- STATUS ELEMENTS

St at usReason :: = ENUMERATED ({
power Up (0), -
unsucSWReset (1), --
sucSWReset (2), --
unknownError (3), --
unrel TBError (4), --

33

no know edge about previous states

unsuccessful recovery
successful recovery

unknown sel fdi agnosi s error
unreliable timebase error

ETSI TS 144 071 V4.1.0 (2001-06)

peri odi cReport (5), -- periodic status report

}

StatusTime ::= SEQUENCE {
referenceLAC LAC, --
referenceCl a, --
Fr ameNunber - -

defined earlier
defined earlier

r ef er enceFr ameNunber defined earlier
}
RI T-Status ::= I NTEGER (0..63) -- defines the nunber of RIT-Jobs
TOA-Status ::= INTECER (0..63) -- defines the nunmber of TQA-Jobs
OvBtatus ::= | NTEGER (0. .63) -- defines the nunber of OW Jobs

-- ERROR RIT ELEMENTS

RI T-Error Type ::= | NTEGER {
permanent (0),
tenporary (1)

} (0..3)

RI T- Error Reason ::= | NTEGER {

noNei ghbors (0),
noRef erenced ock (1),
not Suppor t edType (2),
undefinedError (3)

} (0..15)

-- TOA DEFI NI TI ONS

- - MEASUREMENTDEVI CE | NFORMATI ON
TOA- Measur enent Devi cel nfo :: = SEQUENCE

(SIZE(1..6)) OF TOA- LMUMeasurenent Devi ce -- list of neasurenent devices

TOA- LMUMeasur enent Devi ce ::= | NTEGER (0. .5)

-- CHANNEL DESCRI PTI ON
TQA- Channel Descr :: = SEQUENCE {
t oa- FrequencylLi st Type
t oa- hoppi ng
t oa- channel Type
t oa- nunmber OF Bur st s

TOA- FrequencylLi st Type,
TQOA- Hoppi ng

TQA- Channel Type,

TQA- Nuber OF Bur st

OPTI ONAL,

}

TOA- Frequencyli st Type :
frequencylLi stOnly
frequencyLi st Andl ndex
frequencyl ndexOnly

:= CHO CE {

FrequencyLi st Only,
FrequencyLi st Andl ndex,
Frequencyl ndexOnl y

}

FrequencyListOnly ::=

SEQUENCE (Sl ZE(1..64)) OF TOA- ARFCNunber -- list of channels

SEQUENCE {

TOA- ARFCLI st ,
-- list of channels
Fr equencyl ndex

FrequencylLi st Andl ndex :: =
t oa-arfcnLi st

frequencyl ndex

}

TOA- ARFCLi st ::= SEQUENCE (Sl ZE(1..64)) OF TOA- ARFCNumber

Frequencyl ndexOnly ::= SEQUENCE {
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frequencyl ndex Frequencyl ndex
}
Frequencyl ndex ::= | NTEGER (0. . 31)
TOA- ARFCNunber ::= BCCHCarrier -- defined earlier
TQOA- Hoppi ng :: = SEQUENCE {
t oa- mai o MAI O,
t oa- hsn HSN,
t oa- Msf r ameNunber Modul oFr aneNunber
}
MAI O ::= I NTEGER (0..63) -- Mbile Alocation Index Ofset
HSN ::= I NTEGER (0..63) -- Hopping Sequence Nunber
Modul oFr ameNunber ::= | NTEGER (0. .84863)
TQOA- Channel Type ::= | NTEGER {
tchf (0),
tchhscnO (1),
tchhscnl (2)
} (0..7)
TOA- Nunmber OfF Bur st :: = | NTEGER (0. .7)
-- SI GNAL DESCRI PTI ON
TOA- Si gnal Descr :: = SEQUENCE {
t oa- Bur st Type TOA- Bur st Type
}
TOA- Bur st Type ::= CHO CE {
t oa- AccessBur st TOA- AccessBur st -- access burst
toa- TSC TSC -- normal burst
}
TOA- AccessBurst :: = SEQUENCE {
t oa- HORef er ence HORef er ence,
toa-BSIC BSI C -- defined earlier
}
HORef erence ::= | NTEGER (0. . 255)
TSC ::= I NTEGER (0..7)
-- TI'M NG DESCRI PTI ON
TOA- Ti m ngDescr :: = SEQUENCE {
t oa- Ti neRef erence TOA- Ti neRef er ence,
toa-ti meUncertainty Ti meUncertainty
}
TOA- Ti meRef erence ::= CHO CE {
t oa- gpsTi nme TOA- GPSTi ne,
toa-gsnBtartTi ne TOA- GSMBt art Ti ne
}
TQOA- GPSTi e :: = SEQUENCE {
toa- GPSStart Ti e GPSSt art Ti e,
t oa- GPSSV GPSSV
}
GPSStartTine ::= | NTEGER (0..14999999) -- unit is mcroseconds
GPSSV ::= | NTEGER (0. . 31)
TOA-GSMSt art Ti me @ : = SEQUENCE {
toa-arfcn BCCHCarri er, -- defined earlier
toa-bsic BSI C, -- defined earlier
t oa- GSMst art Ti me GSMTi ne
}
GSMTi me ::= SEQUENCE {
t oa- GSMTi nmef r ameNunber GSMIi neFr amreNunber ,
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toa-ti meSl ot Ti meSl ot ,
t oa- bi t Nunber Bi t Nunber
}
GSMTi meFr aneNunber ::= I NTEGER (0. .42323)
Bi t Nunber ::= | NTEGER (0. . 156)
Ti meUncertainty ::= I NTEGER (0..15)
- - MEASUREMENT OPTI ONS
TOA- Measur enent Opt 1= SEQUENCE {
t oa- LMUMet hod TOA- Met hod,
t oa- Envi r onnent TOA- Envi r onnent ,
t oa- Measur enment Type TOA- Measur enment Type
}
TOA- Method ::= | NTEGER (0..7)
TOA- Envi ronment ::= | NTEGER {
heavyMpat hAndNLOS (0),
I'i ght Mpat hAndLCS (1),
m xed (2)
} (0..7)

TOA- Measur enent Type :: =
report TOA-only (0),
report AQA-only (1),
report TOAandAQA (2)

} (0..3)

-- TIM NG I NFO

TOA- Ti mi ngRef erencel nfo ::

t oa- GPSTi nel nfo
t oa- GSMTi nel nf o

| NTEGER {

CHO CE {
NULL,
TOA- GSMTi nel nfo

}
TOA- GSMTi nel nfo :: = SEQUENCE {
t oa- bcch BCCHCarri er, -- defined earlier
toa-bsic BSI C -- defined earlier
}
-- THE ACTUAL TQA MEASUREMENTS
TOA- Measuremnent I nfo ::= SEQUENCE( SI ZE(1..6)) OF TOA- Measurenents
-- list of neasurenentDevices
TOA- Measur enment s 11 = SEQUENCE {
t oa- Measur enent Devi cel D Measur enent Devi cel D,
t oa- AddMeasur enent | nfo TOA- AddMeasur enent | nf o,
t oa- measur edPeakLi st TOA- Measur edPeakLi st
}
-- MEASUREMENT DEVICE ID I E
Measur enment Devi cel D :: = | NTEGER (0. .5)
-- MEASUREMENT INFO | E I N RESULT MESSAGE
TOA- AddMeasur enent | nfo :: = SEQUENCE {
t oa- Met hod TOA- Met hod, -
toa-Diversity TOA-Diversity,
t oa- Nurber O Bur st TOA- Nurber O Bur st , -
t oa- ACA TOA- ACA OPTI ONAL,
t oa- AQAUncertai nty TOA- AQAUncertainty OPTI ONAL
}
TOA-Diversity ::= | NTEGER {
noDiversity (0),
diversity (1)
} (0..3)
TOA- AQA :: = | NTEGER (0..3599)
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TOA- ACAUncertainty ::= | NTEGER (0. .31)

-- PEAKS LI ST OF MEASURED TQOAs

TOA- Measur edPeaklLi st ::= SEQUENCE (Sl ZE(O..4)) OF TOA- Measur edPeaks

-- list of peaks

-- MEASURED TQA | E

TOA- Measur edPeaks :: = SEQUENCE {
t oa- Measur edTOA
toa-Qualitylnfo

}

36

Measur edTQA,
TOA-Qualitylnfo

Measur edTOA ::= | NTEGER (-131072..131071)

-- the absolute TOA val ue

TOA-Qualitylnfo ::= SEQUENCE {
toa- Uncertainty TOA- Uncert
snrEstimate SNREst i mat
t oaSi gnal St rength

}

TOA- Uncertainty ::= I NTEGER (0..63)
-- the uncertainty of the TOA esti

SNREstimate ::= I NTEGER (-30..33)
-- the estimated val ue for Signal

TQOASI gnal Strength ::= I NTEGER (0. .63)

ainty OPTI ONAL,
e OPTI ONAL,

TQOASI gnal St rength OPTI ONAL

mat e

Noi se Radi o

-- range -150 to -24 with 2dBm steps

END

-- The definition below will be inported from MAP specification.

-- MAP- Ext ensi onDat aTypes {
-- ccitt identified-organization (4)

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

-- DEFI NI TI ONS

-- IMPLICIT TAGS

-- BEGN
-- EXPORTS

-- PrivateExtension,
-- Ext ensi onCont ai ner;

-- MAP-EXTENSI ON ::= CLASS {
-- &ExtensionType
-- &extensionld

-- -- nunber of conponents of the bj

-- data types

-- ExtensionContainer ::= SEQUENCE {
-- privat eExt ensi onLi st
-- pcs-Extensions [1]PCS-Extensions
Y

OPTI ONAL,
OBJECT | DENTI FI ER }
-- -- The length of the Object ldentifier shall

ect ldentifier shall

[ 0] Pri vat eExt ensi onLi st OPTI ONAL,

OPTI ONAL,

not exceed 16 octets and the
not exceed 16

-- PrivateExtensionList ::= SEQUENCE Sl ZE (1..maxNun®X Pri vat eExt ensi ons) OF

-- Pri vat eExt ensi on

-- PrivateExtension ::= SEQUENCE {
-- extld MAP- EXTENSI ON. &ext ensi

onld
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-- ({ExtensionSet}),

--  extType MAP- EXTENSI ON. &Ext ensi onType

-- ({Ext ensi onSet }{ @xt | d}) OPTI ONAL}
-- maxNumOf Privat eExt ensions | NTECER ::= 10

-- ExtensionSet MAP- EXTENSI ON : : =

-- -- ExtensionSet is the set of all defined private extensions

- )

-- Unsupported private extensions shall be discarded if received.

-- PCS-Extensions ::= SEQUENCE {
-

-- END

11.1.3 Identifiers definition

In the informative annexes the contents of the identifiers used in operation and error types description are further
discussed.

ETSI



3GPP TS 44.071 version 4.1.0 Release 4 38 ETSI TS 144 071 V4.1.0 (2001-06)

Annex A (informative):
RIT messages

A.l Introduction

This annex describes the contents of Radio Interface Timing (RIT) related messages.

A.2 Messages

The messages below are considered to be transported between the SMLC and the LMU.

A.2.1 RIT Measurement Request Message
The RIT Measurement Request is a message from the SMLC to the LMU. Asaresponseto it the LMU performs Real

Time Difference (RTD) or Absolute Time Difference (ATD) measurements. It contains the following information
elements.

Table A.1: RIT Measurement Request message content

Information element Type/Reference Presence
Message Type Message Type A.2.1.1.1 M
Measurement Instructions Measurement M
Instructions A.2.1.1.2
BTS List BTS List A.2.1.1.3 C
A2.1.1 RIT Measurement Request Message Information Elements
A2111 Message Type IE

This |E contains the type of the message. This |E is mandatory.

A.2.1.1.2 Measurement Instructions IE

The purpose of the Measurement Instructions | E isto inform the LM U about the measurement type (RTD/ATD),
measurement result reporting rate, and tell which BT Ss should be measured. This | E is mandatory, and it contains the
following fields:

Measurement Type
Thisfield indicates whether AT of reference BTS is required.

‘0" AT of reference BTS should be reported. If AT of reference BTS can not be measured, no ATD/RTD
measurements are reported, but RIT Error |E is sent instead.

"1 AT of reference BTS should be reported . If AT of reference BTS can not be measured, ATD/RTD
measurements are reported anyhow.

'2". ATD/RTD measurements timestamped with frame number of the reference BTS should be performed.

Reporting Period Format

This field describes the units of the Reporting Period field. Thisfield is optional. If thisfield isincluded, RIT
M easurement Responses shall be send with the period indicated in this and Reporting Period fields.

'0": Reporting Period istold in tens of seconds.
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'1": Reporting Period isin tens of minutes.

Reporting Period

This field describes the value for the reporting period, i.e. the required time period between the RIT
M easurement Response messages. Its units and multiplication factor are defined in the Reporting Period Format
field. Thisfield is conditional and included only if the Reporting Period Format is included.

Range: 0-120

Change Limit

Thisfield indicates the limit for the change of AT or ATD /RTD valuesin units of 0.02 micro-seconds. If any
AT or ATD/RTD value has changed more than the value in this field since the last RIT Measurement Response,
anew RIT Measurement Response message is sent. Thisfield is optional. If thisfield isincluded, RIT

M easurement Responses shall be send when some RIT value has changed more than this limit.

Range: 1-255

Deviation Limit

Thisfield indicates the limit for the deviation of the AT or ATD/RTD values. If any time the predicted AT or
ATD/RTD value (based on reported AT or ATD/RTD values and changesin the last RIT Measurement
Response) has deviated more than the value in this field compared to the current measurement result, anew RIT
M easurement Response message is sent. Thisfield isoptional. If thisfield isincluded, RIT Measurement
Responses shall be send when the first deviation of some RIT value is more than thislimit. The valuesarein
units of 0.02 micro-seconds.

Range: 1-255

NOTE: Predicted AT or ATD/RTD value means the value that is calculated (extrapolated) based on AT or
ATD/RTD valueand AT or ATD/RTD Change value in last RIT Measurement Response message.

Monitor Period

Thisfield indicates the requested time period for monitoring the time derivative of AT or ATD/RTD values, i.e.
on how long monitor period the reported AT or ATD/RTD change is based. The valueisin tens of seconds. This
field is optional

Range: 1- 64

Environment Characterization
Environment Characterization field gives a LMU information about expected multipath and NLOS in the area.
'0": possibly heavy multipath and NLOS conditions (e.g. bad urban or urban)
'1": no or light multipath and usually LOS conditions (e.g. suburban or rural)
‘2. not defined or mixed environment
‘3" reserved

‘4" reserved (i.e. several values should be reserved)

Neighbor Number
Thisfield indicates the maximum number of neighbor BTSs that the LM U should try to report.
Range: 0-15
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Neighbor Type

Thisfield indicates which neighbor BT Ss are used for RIT measurements. If the value of the Neighbor Number
field islower than the total number of BTSsin the required list, then the BTS are selected in the order of thelist.

'0":Neighbor BTSslisted inthe BTS List |E are used for RIT measurements in the order of the list.

'1". If possible, neighbor BT Sslisted inthe BTS List | E are used, otherwise neighbors received in SY STEM
INFORMATION 2 or 5 message are used in the order of received signal strength.

'2": Neighbor BTSsindicated in SYSTEM INFORMATION TYPE 2 or 5 are used for RIT measurements
(i.e. thisis normal operation) in the order of received signal strength.

‘3" All neighbor BT Ss that can be received (i.e. reported BT Ss are not limited to BTSslisted in SY STEM
INFORMATION TYPE 2 or 50or BTS List IE). Support of thisoptionin LMU is optional.

CellldMethod

CellldMethod field indicates whether Cl or BSIC and BCCH carrier is used to identify neighbor BTSsin RIT
M easurement Responses.

'0'=BSIC and BCCH carrier are used to identify the cell, even if Cl isavailable.

'1'= Cl isused to identify the neighbor cell, if it isavailable, otherwise BSIC and BCCH carrier are used.

A.2.1.13 BTS List IE

This information element indicates neighbor BT Ss that are used for RIT measurements. This IE is conditional. If
Neighbor Type field in the Measurement Instructions IE is'0' or '1' this field must be included. Thefirst BTS on the list
isthe reference BT S that should be used as reference when reporting the RTD or AT values. If thisreference BTS is not
available, the LMU can select the used reference BT S based on signal strength.

This |E contains the following fields.

Number of BTSs
Thisfield indicates, how many BTSs areincluded in this|E.
Range: 1 to 31.
The following fields are repeated the number of timesincluded in Number of BT Ssfield.

Cl

Thisfield indicates the Cell Identity of the particular BTS. The purpose of the Cell Identity value isto identify a
BTS within alocation area.

Range: 0 - 65535

NOTE: Hereisassumed that when LMU starts to make measurements, it firsts goes to the requested frequencies,
and starts to decode BSICs and Cls from those specific frequencies. Because of this procedure the risk
that there would be two BT Ss with same Cl's and same Channel numbersis minimal (i.e. thereis no need
to transmit LAC).

Time Slot Scheme

The Time Slot Scheme field indicates what kind of transmission scheme the particular BTSisusing. If the LMU
measures sighals from BT Ss from other time slotsthan O or 4, and it isinformed about the burst length schemes
used by BT Ss, then it can compensate for the possible error. (Thisis necessary if the LM U averages bursts from
different time dots, and the BT S uses varying lengths of bursts.)

'0" = the burst scheme is unknown (The time slot should remain the same)

'1' = al time dots are 156.25 bits long
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'2' = time slots 0 and 4 are 157 bits long and other time slots are 156 bits long

BSIC
Thisfield indicatesthe BSIC (Base Station Identity Code) of the particular BTS.
Range: 0 - 63

BCCH Carrier
Thisfield indicates the absolute RF channel number of the particular BTS.
Range: 0 - 1023

A.2.2 RIT Measurement Response Message

The RIT Measurement Response is a message from the LMU to the SMLC. It isthe response to the RIT Measurement
Request. It contains the following information elements.

Table A.2: RIT Measurement Response message content

Information element Type/Reference Presence
Message Type Message Type A.2.2.1.1 M
RIT Measurement RIT Measurement M
A.2.2.1.2
A2.21 RIT Measurement Response Message Information Elements
A2.211 Message type IE

This |E contains the type of the message. This |E is mandatory.

A.2.2.1.2 RIT Measurement IE

This |E includes the required RIT measurements. The length of this |E depends on the number of measured neighbor
BTSs. This|E is mandatory.

Reference LAC

Thisfield indicates the Location Area Code of the reference BTS. The purpose of the Location Area Codeisto
identify alocation area.

Range: 0 - 65535

Reference CI

Thisfield indicates the Cell Identity value of the reference BTS. The purpose of the Cell Identity valueisto
identify a cell within alocation area.

Range: 0 - 65535

Reference Frame Number
Thisfield indicates the frame number of the last measured burst from the reference BTS.

Range: 0 - 2715647

Response Type

Thisfield indicates whether AT of reference BTS is reported or not.
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'0": AT of reference BTSis not reported
'"1AT of reference BTS isreported

Common Clock

Thisfield indicates the type of the common reference clock for AT measurement. Thisfield isincluded only if
the Response Typefield is'1'.

'0": GPSclock is used.
'l Reserved for future use (e.g. Synchronized atomic clocks, or GLONASS)

Reference AT

Thisfield indicates the measured AT value for the serving BTS. It isthe starting moment of atime dot. Itis
counted in two parts: seconds after last minute change, and nanoseconds after last second change. Thisfield is
included only if the Response Typefield is'1'.

Range:
seconds: 0-59

nanoseconds; 0-999,999,999

Reference AT Quality Resolution

Reference AT Quality Resolution field includes the resolution used in Reference AT Quality field. Encoding on 2
bits as follows

'00"  0.005 micro seconds
‘'01'  0.01 micro seconds
'10'  0.05 micro seconds
'11' Reserved.

Thisfield isincluded only if the Response Typefieldis'1'.

Reference AT Quality
Reference AT Quality field includes the quality of reported RIT measurement. This Reference AT Quality field can
be e.g. used to evaluate the reliability of AT measurementsin the SMLC. Reference AT quality is defined as

Reference AT Quality =4/ E (X - u)2 = Std of reported AT value,

where X isthe reported Reference AT valueand U = E[X] isits expectation value. The reporting resolution of
Reference AT Quality is defined by Reference AT Quality resolution field.

Range: 0 to 63

Value 63 means that Reference AT Quality is greater than or equal to R*63, where R isthe resolution defined in
Reference AT Quality Resolution field.

Thisfield isincluded only if the Response Typefieldis'1".

Reference AT Change

Thisfield indicates the first time derivative of the AT value for the reference BTS. Thisvalue is based on
measurements made during Monitor Period, if the monitoring period is provided. Otherwise it is the best
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estimate of AT Change value at the time of last AT measurement. Thisfield is conditional and included if
Response Typefieldis'1'. Therangeis-0.05 ... 0.05 ppm and resolution is 0,00005 ppm.

Range: -1000 ... 1000
Reference AT Change Quality Resolution

Reference AT Change Quality Resolution field includes the resolution used in Reference AT Change Quality field.
Encoding on 2 bits as follows

‘00" 0.00005 ppm
'01' 0.0001 ppm
'10°  0.0005 ppm
'11' Reserved.

Thisfield is conditional and included if the Response Typefieldis'l'.

Reference AT Change Quality

Reference AT Change Quality field includes the quality of reported Reference AT Change. This Reference AT
Change Quality field can be e.g. used to evaluate the reliability of RIT measurementsin the SMLC. Reference
AT Change Quality is defined as

Reference AT Change Quality =+/ E (X - U)Z = Std of reported AT Change value
where X isthe reported Reference AT Changeand U = E[X] isits expectation value. The reporting resolution
of Reference AT Change Quality is defined by Reference AT Change Quality Resolution field.

Range: 0 to 63

Thisfield is conditional and included if the Response Typefieldis'1'.

Reference Time Slot

Reference Time Slot indicates the time slot relative to which the LMU reports the reference BTS measurements.
Thisfield is mandatory.

Range: 0to 7

NOTE: If the LMU does not know timeslot scheme, the LMU reports the used timeslot. The LMU can only report
results based on one time slot (N) or two time slots (N and N+4). If the LMU knows timeslot scheme, the
LMU can make measurements from several timesots and reports that the used timeslot is zero (and
makes correction).

Reference RX Level
RX Level field includes the received signal strength of the reference BTS.
The RX Level isexpressed in 2 dBm steps within the range -150 .. —24 dBm.
Range: 0 ... 63

ATD/RTD Quality Resolution

ATD/RTD Quality Resolution field includes the resolution used in ATD/RTD Quality field. Encoding on 2 bits as
follows

'00"  0.005 micro seconds
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'01'  0.01 micro seconds
10"  0.05 micro seconds
"11' Reserved.

Thisfield is mandatory.

ATD/RTD Change Quality Resolution

ATD/RTD Change Quality Resolution field includes the resolution used in ATD/RTD Change Quality field. Encoding
on 2 bits as follows

‘00" 0.00005 ppm
'01' 0.0001 ppm
10 0.0005 ppm
'11' Reserved.

Thisfield is mandatory.

Number of Measured Neighbors
Thisfield indicates the number of different neighbor BT Ss.
NOTE: If the LMU can not measure any neighbor BTSs, then thisvalueissetto '0'.
Range: 0—15

The following fields are repeated the number of timesincluded in Number of Measured Neighborsfield.

CellldType
Thisfield indicatesis the identity method of the cell.
'0' = Cell identity istold using BSIC and BCCH carrier.
'1'= Cell identity istold using CI.

Neighbor CI

Thisfield indicates the Cell Identity of the particular neighbor cell. The purpose of the Cell Identity valueisto
identify a cell within alocation area.

Neighbor CI field isaconditional field and it isincluded only if CellldTypeisset '1' and ClI value of the given
cell isavailable.

Range: 0 - 65535

Neighbor BSIC
Thisfield indicatesthe BSIC (Base Station Identity Code of the base station).
BSIC field is conditional and it isincluded only if CellldTypeisset'0'.
Range: 0 - 63
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Neighbor BCCH Carrier

Thisfield indicates the absolute RF channel number of the neighbor base station. BCCH carrier field is
conditional and it isincluded only if CellldTypeisset'0'.

Range: 0 - 1023

Neighbor RX Level
RX Level field includes the received signal strength on the neighbor BTS.
The RX Level is expressed in 2 dBm steps within the range -150 .. —24 dBm.
Range: 0 .. 63

Neighbor Frame Number

Thisfield indicates the calculated value of the neighbor BTS's frame that would have been received at the same
time or immediately after as the last measured frame from the reference BTS. Thisfield is optional.

Range: 0 - 2715647

Neighbor Time Slot

Neighbor Time Slot indicates the time slot relative to which the LMU reports the serving BTS measurements.
Thisfield is mandatory.

Range: 0to 7

NOTE: If the LMU does not know timeslot scheme, the LMU reports the used timeslot. The LMU can only report
results based on one time slot (N) or two time slots (N and N+4). If the LMU knows timeslot scheme, the
LMU can make measurements from several timesots and reports that the used timeslot is zero (and
makes correction).

ATD/RTD Value

Thisfield indicates the measured ATD/RTD value between the receptions of signals from the reference and the
neighbor BTS. This ATD/RTD value is the difference in reception of signal (the starting moment of time dot)
from reference BTS compared to the signal (next starting moment of atime dot) from the neighbor BTS (i.e. this
value is always positive). Thisfield is mandatory. The reporting resolution of ATD/RTD value is 0.005 micro-
seconds.

Range: 0 ... 923200

NOTE: Thereported ATD/RTD value may be based on some filtering or estimation algorithm. I.e. the reported
value is not the last measurement result, it is the best estimate of real RTD value at the time of last
measurement.

ATD/RTD Quality

ATD/RTD Quality field includes the quality of reported RIT measurement. This ATD/RTD Quality field can be
e.g. used to evaluate the reliability of RIT measurementsin the SMLC. ATD/RTD quality is defined as

ATD/RTD Quality =/ E|(X — 1)?| = Std of reported ATD/RTD value,

where X isthereported ATD/RTD valueand U = E[X] isits expectation value. The reporting resol ution of
ATD/RTD Quality is defined by ATD/RTD Quality resolution field.
Range: 0 to 63

Thisfield is mandatory.
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ATD/RTD Change

Thisfield indicates the first time derivative of the ATD/RTD value between the receptions of signals from the
reference and the neighbor BTS. This value is based on measurements made during Monitor Period, if the
monitoring period is provided. Otherwise it is the best estimate of the ATD/RTD Change value at the time of last
ATD/RTD measurement. Therangeis-0.1 ... 0.1 ppm and resolution is 0,00005 ppm.

Range: -2000 ... 2000

ATD/RTD Change Quality

ATD/RTD Change Quality field includes the quality of reported ATD/RTD Change. This ATD/RTD Change
Quality field can be e.g. used to evaluate the reliability of RIT measurementsin the SMLC. ATD/RTD Change
Quality is defined as

ATD/RTD Change Quality =+/ E (X - /J)2 = Std of reported ATD/RTD Change value,

where X isthereported ATD/RTD Changeand U = E[X] isits expectation value. The reporting resolution of
ATD/RTD Change Quality is defined by ATD/RTD Change Quality resolution field.
Range: 0to 63

Thisfield is mandatory.

A.2.3 RIT Measurement Stop Message

The RIT Measurement Stop is a message from the SMLC to the LMU. It is sent when the SMLC wants the LMU to
stop doing RIT measurements and reporting them. It contains the following information elements.

Table A.3: RIT Measurement Stop message content

Information element Type/Reference Presence
Message Type Message Type A.2.3.1.1 M
A.2.3.1 RIT Measurement Stop Message Information Elements
A.2.3.1.1 Message type IE

This |E contains the type of the message. This |E is mandatory.

A.2.4  RIT Measurement Error Message

The RIT Measurement Error is a message from the LMU to the SMLC. Itissent any time when the LMU can not
perform RIT measurements asked for in the RIT Measurement Request. This message can be returned in return result
(after reception of measurement command) or as separate message (during periodic measurement). It contains the
following information elements.

Table A.4: RIT Measurement Error message content

Information element Type/Reference Presence
Message Type Message Type A.24.1.1 [ M
Error Type RIT Error Type A.2.4.1.2 M
RIT Error RIT Error A.2.4.1.3 M
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A24.1 RIT Measurement Error Message Information Elements

A24.11 Message type |IE

This |E contains the type of the message. This |E is mandatory.

A.2.41.2 RIT Error Type IE

This |E indicates whether the error is temporarily (e.g. GPS reset) or permanent errors. Permanent error requires
actionsin SMLC, temporarily error informsthat LMU can not send results temporarily (but it is expected to recover
without any actions from SMLC).

'0' = Permanent error

'1' = Temporarily error

A.2.4.1.3 RIT Error IE

The purpose of the RIT Error IE isto provide the indication of error and the reason for it, when the LMU can not report
required RIT results. This |E is mandatory. This |E has the following fields.

Error Reason
Thisfield indicates the reason for error.
'0": There were no neighbor BT Ss to be received.
"1 No ATD measurements were possible, since the common reference clock was not available.
'2": Requested type of measurements is not supported.
‘3" Undefined error.
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Annex B (informative):
Void

ETSI



3GPP TS 44.071 version 4.1.0 Release 4 49 ETSI TS 144 071 V4.1.0 (2001-06)

Annex C (informative):
Status Messages

C.1 Introduction

This annex describes the contents of messages related to the status of an LMU.

C.2 Messages

The messages below are considered to be transported between the SMLC and the LMU.

C.2.1  Status Query Message

The Status Query is a message from the SMLC to the LMU. It contains the following information elements.

Table C.1: Status Query message content

Information element Type/Reference Presence
Message Type Message Type C.2.1.1.1 M
C.21l1 Status Query Message Information Elements
C.2111 Message Type IE

This |E contains the type of the message. This |E is mandatory.

C.2.2  Status Query Result Message

The Status Query Result is a message from the LMU to the SMLC. It contains the following information elements.

Table C.2: Status Query Result message content

Information element Type/Reference Presence
Message Type Message Type 5.2.1.1 M
Time Time C.2.2.1.2 M
RIT Status RIT Status C.2.2.1.3 M
Reserved Reserved(see note) M
C.2214
O&M Status O&M Status C.2.2.1.5 M

Note: Thisvalue was allocated in an earlier phase of the protocol and shall not be used in the future.
C.221 Status Query Result Message Information Elements

C.2211 Message Type IE
This |E contains the type of the message. This|E is mandatory.
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C.2.2.1.2 Time |IE

This |E contains the time stamp for this message. This |E is mandatory, and it contains the following fields:

Reference LAC

Thisfield indicates the Location Area Code of the reference BTS. The purpose of the Location Area Codeisto
identify alocation area.

Range: 0 - 65535

Reference CI

Thisfield indicates the Cell Identity value of the reference BTS. The purpose of the Cell Identity valueisto
identify a cell within alocation area.

Range: 0 - 65535

Reference Frame Number
Thisfield indicates the frame number of the last measured burst from the reference BTS.

Range: 0 - 2715647

C.2213 RIT Status IE

The purpose of the RIT Status |E isto inform the SML C about the status of on-going RIT related activity. ThisIE is
mandatory, and it contains the following fields:

RIT Jobs

Thisfield indicates the number of on-going RIT related jobs, i.e. the number of neighbor BT Ss that are tried to
be measured. Notice that 0 means that no RIT related activity is on-going.

Range: 0— 63

C.2214 Reserved IE
ThislE isreserved and the valueis 0. Range: 0 — 63

C.2215 O&M Status IE

The purpose of the O&M Status IE is to inform the SMLC about the status of on-going O&M related activity. ThislE is
mandatory, and it contains the following fields:

O&M Jobs
Thisfield indicates the number of on-going O&M related jobs.
Range: 0— 63
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C.2.3  Status Update Message

The Status Update is a message from the LMU to the SMLC. It contains the following information elements.

Table C.3: Status Response message content

Information element Type/Reference Presence
Message Type Message Type C.2.3.1.1 M
Reason for Status Update Reason for Status M
Update C.2.3.1.2
Time Time C.2.2.1.2 M
RIT Status RIT Status C.2.2.1.3 M
Reserved Reserved(see note) M
C.2.21.4
O&M Status 0O&M Status C.2.2.1.5 M

Note: Thisvalue was allocated in an earlier phase of the protocol and shall not be used in the future.
c.231 Status Update Message Information Elements

C23.1.1 Message Type |IE

This |E contains the type of the message. This |E is mandatory.

C.23.1.2 Reason for Status Update IE

This |E contains the reason for sending this Status Update Message. This |E is mandatory, and it contains the following
fields:

Reason Code
Thisfield indicates Reason code for sending this Status Update M essage.
'0": power up (no knowledge about previous states)
1" SW reset, unsuccessful recovery
'2": SW reset, successful recovery
‘3" unknown selfdiagnosis error
‘4" unreliable timebase error

'5"; periodic status report, normal operation
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Annex D (informative):
Change history

Meeting# CR Rev Subject/Comment New
Version

SMG#29 Approved at SMG#29 as Release 98 7.0.0

SMG#30bis |A00L Addition of further LCS functionality in GSM Release 98 7.1.1

SMG32 A004 Modification to O&M operations to adapt to GSM 52.071 and some minor |8.1.0
editorial corrections

GP-04 A007 2 References for LCS (Rel 4) 44.071v4.0.0

GP-05 001 1. Modifications of quality information (in RIT measurement 4.1.0
response).

2. Reliability indication (in RIT measurement request) removed.
3. Monitoring period (in RIT measurement request) changed from
(partly)

conditional to optional.
4. Editorial corrections

GP-05 002 ASN.1 References update 4.1.0
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