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Introduction

The current LCS UTRAN Stage 2 Specification (Document 25.305) includes a short discussion on LCS Measurement Units (LMU).  Additional descriptive text on LMU may be found in GSM 03.71.   To assist the alignment between the UTRAN and GSM location operations the UTRAN description should be compatible with that of GSM.

Proposal

This contribution proposes additional text, based on the GSM 03.71 section 5.6.6 to supplement the existing description in TS 25.305 section 5.5.3.  This text has been edited to follow the UTRAN vocabulary and to allow for the differences in architecture between GSM and UTRAN.  

5.5.3 
LCS measurement unit (LMU)

The LCS Measurement Unit (LMU) entity makes measurements (e.g. of radio signals) and communicates these measurements to the S-RNC (e.g. the PRCF). The LMU contains a PSMF and may also perform calculations associated with the measurements.

The LMU may make its measurements in response to requests (e.g. from the S-RNC (e.g. the PRCF)), or it may autonomously measure and report regularly (e.g. timing of Node-B transmissions) or when there are significant changes in radio conditions (e.g. changes in the RTD). 

There may be one or more LMU associated with the UTRAN and an LCS request may involve measurements by one or more LMU.  The LMU may be of several types and the S-RNC will select the appropriate LMUs depending on the LCS method being used.

The LMU may be used, for example, to measure UTRA transmissions either uplink or downlink.  These measurements may be made either, for example, to locate the UE or to measure a system parameter needed by the LCS system such as the timing offset (RTD) of transmissions of two or more base stations.  The LMU may also measure other transmissions, such as those of satellite navigation systems (i.e. the Global Position System (GPS)) and either report the measurements for use by the S-RNC (e.g. the PCF), or report the location results as determined by internal calculations of the LMU).  The details of the measurements to be made by the LMU will be defined by the chosen LCS method.

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

(a) Location measurements specific to one UE and used to compute its location;

(b) Assistance measurements specific to all UEs in a certain geographic area.

All location and assistance measurements obtained by an LMU are supplied to a particular S-RNC associated with the LMU.  Instructions concerning the timing, the nature and any periodicity of these measurements are either provided by the S-RNC or are pre-administered in the S-RNC (e.g. using O&M). 

There are two classes of LMU :



Stand-Alone LMU:
accessed over the UTRAN air interface



Associated LMU:
accessed over the Iub interface

Stand-Alone LMU

A stand-alone LMU is accessed exclusively over the UTRAN air interface (Uu interface).  There is no other connection from the stand-alone LMU to any other UTRAN network element.  

Note: this does not preclude a stand-alone LMU from also communicating with other networks (e.g. GSM) through interfaces that are not part of this specification.

A stand-alone LMU has a serving-Node-B that provides signaling access to a controlling S-RNC.  A stand-alone LMU also has a serving 3G-MSC, VLR and a subscription profile in an HLR.  A stand-alone LMU always has a unique IMSI and supports all radio resource and mobility management functions of the UTRAN air interface that are necessary to support signaling.  A stand-alone LMU shall support those connection management functions necessary to support LCS signaling transactions with the S-RNC and may support certain call control functions of to support signaling to an S-RNC using a circuit switched data connection. 

Note: A network operator may assign specific ranges of IMSI for its LMUs and may assign certain digits within the IMSI to indicate the associated S-RNC.  Certain digits in the IMSI may also be used as a local identifier for an LMU within an S-RNC.

To ensure that a Stand-alone LMU and its associated S-RNC can always access one another, an LMU may be homed (camped) on a particular cell site or group of cell sites belonging to one 3G-MSC.  For any Stand-alone LMU with a subscription profile in an HLR, a special profile may be used to indicate the assigned supplementary services (e.g. the SMS-PP MT for data download via the SIM application toolkit, and barring of all incoming and possibly outgoing calls).  An identifier in the HLR profile also distinguishes an LMU from a normal UE.  All other data specific to an LMU is administered in the LMU and in its associated S-RNC.

Associated LMU

An associated LMU is accessed over the Iub interface from an RNC.  An associated LMU may make use of the radio apparatus and antennas of its associated Node-B.  The LMU may be either a logically separate network element addressed using some pseudo-cell ID, or connected to or integrated in a Node-B.  Signaling to an associated LMU is by means of messages routed through the controlling Node-B.  

An associated LMU may be separated from the Node-B, but still communicate with the S-RNC via the Node-B Iub interface.  The interface between the associated LMU and its Node-B is not part of this specification.

Note: An associated LMU is not precluded from also communicating with other networks (e.g. GSM) through interfaces that are not part of this specification.

Measurements

The assistance measurements obtained by an LMU have are generic and are usable by more than one location method.  These include :

Radio Interface Timing measurements – include Absolute Time Differences (ATDs) or Relative Time Differences (RTDs) of the signals transmitted by Node-B, where timing differences are measured relative to either some Absolute Time Difference (ATD) or the signals of another Node-B (RTD). 

Inter-System Timing measurements – include the Absolute Time Difference (ATD) or Relative Time Difference between the UTRAN radio signals transmitted by a Node-B and an external system such as the GPS satellite navigation system or GSM.

