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Important Notice 
 
Texas Instruments Incorporated and/or its subsidiaries (TI) reserve the right to make corrections, mod-

ifications, enhancements, improvements, and other changes to its products, software and services at 
any time and to discontinue any product, software or service without notice. Customers should obtain 
the latest relevant information during product design and before placing orders and should verify that 

such information is current and complete.  
 
All products are sold subject to TI’s terms and conditions of sale supplied at the time of order ac-

knowledgment. TI warrants performance of its hardware products to the specifications applicable at 
the time of sale in accordance with TI’s standard warranty. Testing and other quality control tech-
niques are used to the extent TI deems necessary to support this warranty. Except where mandated 

by government requirements, testing of all parameters of each product is not necessaril y performed. 
 
TI assumes no liability for applications assistance or customer product design. Customers are respon-

sible for their products and applications using TI products, software and/or services. To minimize the 
risks associated with customer products and applications, customers should provide adequate design, 
testing and operating safeguards. 

 
Any access to and/or use of TI software described in this document is subject to Customers entering 
into formal license agreements and payment of associated license fees. TI software may solely be 

used and/or copied subject to and strictly in accordance with all the terms of such license agreements. 
 
Customer acknowledges and agrees that TI products and/or software may be based on or implement 

industry recognized standards and that certain third parties may claim intellectual property rights 
therein. The supply of products and/or the licensing of software does not convey a license from TI to 
any third party intellectual property rights and TI expressly disclaims liability for infringement of third 

party intellectual property rights. 
 
TI does not warrant or represent that any license, either express or implied, is granted under any TI 

patent right, copyright, mask work right, or other TI intellectual property right relating to any combina-
tion, machine, or process in which TI products, software or services are used.  
 

Information published by TI regarding third–party products, software or services does not constitute a 
license from TI to use such products, software or services or a warranty, endorsement thereof or 
statement regarding their availability. Use of such information, products, software or services may 

require a license from a third party under the patents or other intellectual property of the third party, or 
a license from TI under the patents or other intellectual property of TI. 
 

No part of this document may be reproduced or transmitted in any form or by any means, electronical-
ly or mechanically, including photocopying and recording, for any purpose without the express written 
permission of TI.  
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0.1 References, Abbreviations, Terms 

 

[3GPP_04.18]  3rd Generation Partner ship Project; Technical Specification Group GSM/EDGE Radio Access Ne t-
work; Mobile radio interface layer 3 specification, Radio Resource Control Protocol, (V8.13.0 Release 
1999) 

[3GPP_04.31]  3rd Generation Par tnership Project; Technical Specification Group GSM EDGE Radio Access Net-
work; Location Services (LCS); Mobile Station (MS) – Serving Mobile Location Centre (SMLC); Radio 
Resource LCS Protocol (RRLP), (V8.8.0 Release 1999) 

[TI 7010.801] 7010.801, References and Vocabulary, Texas Instruments  

[TI 8443.713] E-OTD System Architecture, High level design specification, Texas Instruments  

[CU0239]      Cursor Standard Log Format, Issue 1.0, January 2002 

1 Introduction 

This document defines the functionality of the RRLP entity in more detail. The overall E -OTD design 

on a general level is described in [TI 8443.713]. 
 

1.1 Block diagram 
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Figure 1: LC details 

 

Figure 1 shows the details of the Location Service module. All positioning calculations and algorithms 
are based on the Cursor module, provided by CPS. It consists of two parts, the Cursor Algorithm and 
the Cursor Bridge code. To have a more generic approach for further developments, the LC controller 

co-ordinates the positioning requests to the appropriate implementation, e.g. E-OTD or GPS. The 
interface between LC controller and RRLP is primitive based with functional cha racter in order to allow 
running RRLP in other task context, e.g. RR. 

The RRRRLP SAP is used for transmitting RRLP data to and from the network.  On receipt of an 
APDU containing an embedded 'RRLP Measure Position Request', RR forwards the information to the 
RRLP entity using the RRRRLP_DATA_IND primitive, provided at the RRLP SAP. On receipt of a 
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response to the 'RRLP Measure Position Request' (RRRRLP_DATA_REQ) RR forwards the 'RRLP 
Measure Position response' containing the E-OTD measurements. The APDU for RRLP is explained 
in more detail in 3GPP 04.18. 

 

2 RRLP 

According to CPS, no network today supports stand-alone Assistance Data over RRLP. This might 

change in the future and the feature is therefore considered in the design. However the network can 
support the MS with assistance data as part of the 'Measure Position Request' message.  

2.1 States 

The state machine diagram in section 2.3 is illustrating only the incoming messages leading to a state 
change. Following states are defined for the RRLP protocol:  

RRLP_IDLE:     The RRLP sublayer is not active. 
RRLP_ASSISTANCE_DATA_PENDING: The RRLP sublayer has received first set of assis-

tance data. The 'MoreAssDataToBeSent ' component 

is indicating more assistance data to come.  
RRLP_DEDICATED:  The RRLP sublayer has received a Measure Position 

Request either after the assistance data delivery pro-

cedure or directly. 
The protocol is defined in detail in [3G 04.31].  
Section 3 is providing various test scenarios for simulation testing.  

 

2.2 State / event table 

State State Id Number 

RRLP_IDLE S1 

RRLP_ASSISTANCE_DATA_PENDING S2 

RRLP_DEDICATED S3 

 

State 

Event 

S1 S2 S3 

RRLP_POS_RES D    D S1 

RRLP_ERROR_REQ D      D S1 

RRRRLP_DATA_IND (Measure Position Request) S3 S3 - 

RRRRLP_DATA_IND (Assistance data w ith MoreAssDataToBeSent = moreMessagesOnTheWay) S2/- S1/- D 

RRRRLP_DATA_IND (Assistance data w ith MoreAssDataToBeSent = noMoreMessages) - S1 D 

RRRRLP_DATA_IND(Protocol Error) - S1 S1 

-: No state change.  
D: Discard event. 
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2.3 State Machine RRLP 
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Figure 2: State Machine for RRLP  

 
In case of an erroneous IE, the MS sends a Protocol Error message. The network may resen d the 

original message or abort the procedure dependent on the 'MoreAssDataToBeSent' component.  After 
reception of a Measure Position Request, but before responding with a Measure Position Response or 
a Protocol Error, the MS receives a new Measure Position Request. This request is, after verification, 

forwarded.  
 
In case an internal error situation occurs the RRLP_ERROR_REQ is received and state Idle is en-

tered. The error situation can be either reference BTS is not identical with serving BTS, requested 
Location Method is not supported or a handover occurs during measurements.  
 

3 Functionality 

3.1 Measure Position request 

3.1.1 Measure Position Request 

The network starts a Measure Position Request. The MS process the request and send the Measure 
Position Response to the network. 

 



Technical Document 

OETD RRLP  (8443.716.02.101), v0.8 Draft 

 

Texas Instruments Proprietary Information – Internal Data Page 8 of 19 

 

RRRRLP_DATA_IND

[Measure position request]

RRLP_POS_IND

[Ass. Data (ARFCN, BSIC, Expect. OTD,,)

Location Method]

RRLC_MEAS_REQ

[Ass. Data (ARFCN, BSIC, Expect. OTD,,)]

RRLC_MEAS_IND

[Measurement data, TA data]

RRLP_POS_RES

[Computed Data]

RRRRLP_DATA_REQ

[Measure position response]

LC Ctrl RRLP RR

Title: RRLP request.

Description: A request to deliver measurements arrives, RR is requested to perform 

additional measurements.

RRLP decodes the Measure position request. If no errors are detected, LC Controller is 

requested to deliver position measurements.

The requested method is supported. New measurements are requested from RR.

The new measurements are saved in the buffers. The CSR functions csrUpdateTimings 

and getTimingData are called.

RRLP encodes the Measure position response
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3.1.2 Measure Position Request – Erroneous 

The network starts a Measure Position Request. The MS detects one erroneous component inside the 
request and terminate the request with a Protocol Error message.  

RRRRLP_DATA_IND

Measure position request

RRRRLP_DATA_REQ

Protocol Error

RRLP RR

Title: RRLP request, protocol error.

Description: The received Measure position request contains erroneous data.
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3.1.3 Measure Position Request – Repeated Component – New Reference 
number  

The network starts a Measure Position Request. Before the MS finishes the request the network 
sends a new request. The MS initiates a measurement procedure if the secon d request has a newer 
reference number than the first and responses to that. This is only one example; the second request 

can arise any time between the first request and the corresponding response message.  

RRRRLP_DATA_IND

Measure position request

RRLP_POS_IND

Ass. Data (ARFCN, BSIC, Expect. OTD,,)

Location Method

RRLC_MEAS_REQ

Ass. Data (ARFCN, BSIC, Expect. OTD,,)

RRRRLP_DATA_IND

Measure position request

RRLP_POS_IND

Ass. Data (ARFCN, BSIC, Expect. OTD,,)

Location Method

RRLC_MEAS_REQ

Ass. Data (ARFCN, BSIC, Expect. OTD,,)

RRLC_MEAS_IND

Measurement data, TA data

RRLP_POS_RES

Computed Data

RRRRLP_DATA_REQ

Measure position response

LC Ctrl RRLP RR

Title: RRLP request repeated, new ref. No.

Description: A new Measure position request arrives, containing a new reference number, 

before the first one is finished.

A new Measure position request arrives with a new reference number. The ongoing 

procedure is aborted and this new request is handled.

LC Controller handles this request as a new, i.e. checks Location Method and if saved 

measurements are stored inside the CSR Algorithm. No measurements where saved and 

new measurements are requested.

When measurements arrive, these are computed and send to RRLP.
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3.1.4 Measure Position Request – Repeated Component – Old Reference 
number  

The network starts a Measure Position Request. Before the MS finishes the request the network 

sends a new request. The MS discards the second request because the reference number is older 
than the first request. This is only one example; the second request can arise any time between the 
first request and the corresponding response message. 

RRRRLP_DATA_IND

Measure position request

RRLP_POS_IND

Ass. Data (ARFCN, BSIC, Expect. OTD,,)

Location Method

RRLC_MEAS_REQ

Ass. Data (ARFCN, BSIC, Expect. OTD,,)

RRRRLP_DATA_IND

Measure position request

RRLC_MEAS_IND

Measurement data, TA data

RRLP_POS_RES

Computed Data

RRRRLP_DATA_REQ

Measure position response

LC Ctrl RRLP RR

Title: RRLP request repeated, same ref. No.

Description: A new Measure position request arrives with the same reference number, 

as the one being processed.

A Measure position request is received, containing the same reference number as the one 

being processed. This request is discarded and the ongoing procedure is continued.

 
 
 

 
 
 

 
 
 

 
 

3.1.5 Measure Position Request - Repeated Component Erroneous – New Ref-

erence number 

The network starts a Measure Position Request. Before the MS finishes the request the network 

sends a new request. The second request received has a newer reference number than the first but at 
least one component is erroneous and the MS terminates the reques t with a Protocol Error message. 
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The first request fails and the response is not send to the network. This is only one example; the 
second request can arise any time between the first request and the corresponding response mes-
sage.  
 

RRRRLP_DATA_IND

Measure position request

RRLP_POS_IND

Ass. Data (ARFCN, BSIC, Expect. OTD,,)

Location Method

RRLC_MEAS_REQ

Ass. Data (ARFCN, BSIC, Expect. OTD,,)

RRRRLP_DATA_IND

Measure position request

RRRRLP_DATA_REQ

Protocol Error

RRLC_MEAS_IND

Measurement data, TA data

RRLP_POS_RES

Computed Data

LC Ctrl RRLP RR

Title: RRLP request repeated, new ref. No., protocol error.

Description: The MS receives a second Measure position request with a new reference 

number but containing erroneous data.

A new Measure position request arrives with a new reference number. The ongoing 

procedure is aborted and this new request is handled. The new request contains 

errorneous data, a Protocol error is send and the procedure is aborted in RRLP.

The started measurement procedure in RR is complete. LC Controller stores data in buffer.

The CSR functions csrUpdateTimings and getTimingData. And the computed data is send 

to RRLP.

RRLP discards the data, as the measurement procedure was aborted.

 
 
 

 
 

3.1.6 Measure Position Request - Location method – Erroneous 

In case of a non-supported location method is requested from the network, then a RRLP message 
response is generated with a location error.  



Technical Document 

OETD RRLP  (8443.716.02.101), v0.8 Draft 

 

Texas Instruments Proprietary Information – Internal Data Page 13 of 19 

 

RRRRLP_DATA_IND

[Measure position request]

RRLP_POS_IND

Ass. Data (ARFCN, BSIC, Expect. OTD,,)

Location Method

RRLP_ERROR_REQ

cause = "requested method not supported"

RRRRLP_DATA_REQ

Measure position response

(Location Information Error Element)

LC Ctrl RRLP RR

Title: RRLP request, location method not supported.

Description: The location method requested to be used by SMLC is not supported.

The requested Location method is not supported by the MS.

 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 

3.1.7 Measure Position Request - Serving cell - Erroneous 

In case of that the reference BTS for the E-OTD service is different than the serving BTS, then a 
RRLP message response is generated with a location error. The BTS comparison is done in the RR 
entity. 
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RRRRLP_DATA_IND

Measure position request

RRLP_POS_IND

Ass. Data (ARFCN, BSIC, Expect. OTD,,)

Location Method

RRLC_MEAS_REQ

Ass. Data (ARFCN, BSIC, Expect. OTD,,)

RRLC_ERROR_IND

cause = LCS_WRONG_BTS

RRLP_ERROR_REQ

cause = 

"reference BTS for E-OTD

 is not the serving BTS"

RRRRLP_DATA_REQ

Measure position response

(Location Information Error Element)

LC Ctrl RRLP RR

Title: RRLP request, serving BTS not reference BTS.

Description: The reference BTS received in the assistance data differs from the serving 

BTS.

Reference BTS included in assistance data differs from serving BTS.

 

 
 
 

 
 
 

 
 
 

 
 
 

3.1.8 Measure Position Request - Handover – Erroneous 

If a Handover BTS interrupts the measurement procedure then the LC controller receives an indication 
about this. The LC controller then informs the RRLP entity about this. The RRLP does not create a 

RRLP error message for this scenario as it is assumed that the RRLP request is received again after 
the handover procedure is finished. 
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RRRRLP_DATA_IND

Measure position request

RRLP_POS_IND

Ass. Data (ARFCN, BSIC, Expect. OTD,,)

Location Method

RRLC_MEAS_REQ

Ass. Data (ARFCN, BSIC, Expect. OTD,,)

RRLC_ERROR_IND

cause = LCS_HANDOVER

RRLP_ERROR_REQ

cause = 

"handover"

LC Ctrl RRLP RR

Title: RRLP request, handover during measurements.

Description: A handover occurs before the measurements are completed.

A handover occurs before the measurements are completed.

The procedure is aborted in both LC Controller and RRLP.
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3.2 Assistance Data 

Stand-alone Assistance data collection functionality is postponed to a future release. However the 
implications on the design has been considered to some extent.  

3.2.1 Assistance Data - Non-consecutive 

The network sends Assistance Data to the MS. The MS processes them and sends an Assistance 
Data Acknowledge to the network. 

 

 

RRRRLP_DATA_IND

Assistance data

RRRRLP_DATA_REQ

Assistance data ack

RRLP RR

Title: RRLP assistance data.

Description: Assistance data is received.

Every Assistance delivery has to be acknowledged

 

 
 

3.2.2 Assistance Data – Erroneous 

In case of erroneous assistance data the MS sends a Protocol Error message to the network.  

RRRRLP_DATA_IND

Assistance data

RRRRLP_DATA_REQ

Protocol Error

RRLP RR

Title: RRLP assistance data, protocol error.

Description: The received Assistance data contains erroneous data.

 
 
 
 

3.2.3 Assistance Data - Consecutive  

If the entire Assistance Data set is distributed in consecutive sets the network sends consecutive As-
sistance Data messages until variable MoreAssDataToBeSent is equal zero.  
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RRRRLP_DATA_IND

Assistance data

RRRRLP_DATA_REQ

Assistance data ack

RRRRLP_DATA_IND

Assistance data

RRRRLP_DATA_REQ

Assistance data ack

RRRRLP_DATA_IND

Assistance data

RRRRLP_DATA_REQ

Assistance data ack

RRLP RR

Title: RRLP assistance data consecutive.

Description: Segmented Assistance data is received.

Assistance data is received, the More Assistance Data To Be Send Element 

indicates that this is a segment of a consecutive Assistance data delivery.

The following segments will contain the same reference number as this first 

segment

The More Assistance Data To Be Send Element indicates that no more 

segments will be send, and the procedure ends.

 
  

 
 
 

 
 
 

 
 
 

 
 

3.2.4 Assistance Data Consecutive – Erroneous 

If the entire Assistance Data set is distributed in consecutive sets the network sends consecutive As-
sistance Data messages until variable MoreAssDataToBeSent is equal zero.  
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RRRRLP_DATA_IND

Assistance data

RRRRLP_DATA_REQ

Assistance data ack

RRRRLP_DATA_IND

Assistance data

RRRRLP_DATA_REQ

Assistance data ack

RRRRLP_DATA_IND

Assistance data

RRRRLP_DATA_REQ

Protocol Error

RRLP RR

Title: RRLP assistance data, consecutive, protocol error.

Description
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Appendices 

A. Acronyms 

DS-WCDMA Direct Sequence/Spread Wideband Code Division Multiple Access 

 

B. Glossary 

International Mobile Tel-
ecommunication 2000 
(IMT-2000/ITU-2000) 

Formerly referred to as FPLMTS (Future Public Land-Mobile Telephone 
System), this is the ITU's specification/ family of standards for 3G. This 
initiative provides a global infrastructure through both satellite and terre-

strial systems, for fixed and mobile phone users. The family of standards 
is a framework comprising a mix/blend of systems providing global roam-
ing. <URL: http://www.imt-2000.org/> 

 

http://www.imt-2000.org/

