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change:

There are several reasons why it should be very carefully considered whether to include air interface LMUs (so called Type A LMUs in GSM Release 98) in UTRAN LCS architecture:

- If a LMU is co-located with a Node B site, using air interface for communication between the LMU and the RAN does not give any benefits compared to integrated solution where the Node B includes LMU functionality. On the other hand, integrated solution has several benefits, like more reliable communication, not consuming radio capacity, simpler LMU structure etc.

- When the LMU is not co-located with a Node B, the operator needs a new site for equipment, which naturally creates extra costs. Thus it is not likely that non-co-located LMUs would be common. For UTRAN Idle Period mechanism is needed anyway for UEs, so the hearability problem for LMUs at Node B sites is effectively already solved. In the rare cases when for some reason a non co-located LMU is needed, the communication between it and the network can be arranged by proprietary means, like cable connection to a Node B, or a radio link.

- In GSM Type A LMUs can be useful in cases when existing base stations can not be updated to have an integrated or cable connected LMU. However, if UTRAN Node B:s support LMU functionality from the start, there is no need in this respect for air interface LMUs.

- Including air interface LMUs in UTRAN standards means increased workload. Since UTRAN LCS already requires much work, it should be considered carefully whether extra work due to air interface LMUs is justified.    

- It is always a desirable goal to simplify the system, if there is no real need for alternative options.

- For air interface LMUs Operation & Maintenance related signalling needs to be defined over the air interface. For integrated LMUs there is more freedom to arrange O&M issues.
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4.1
Assumptions 

As a basis for the operation of LCS in UTRAN the following assumptions apply:

-
In case an MS supports LCS, it shall support at least one of the locating method(s) specified in this specification. 
-
The provision of the location service in UTRAN is optional through support of the specified method(s) in Node-B and the associated RNC.

-
LCS is applicable to any target UE whether or not the UE supports LCS, but with restrictions on choice of location method or notification of a location request to the UE user when LCS or individual location methods, respectively, are not supported by the UE.
-
RNC contains SMLC functionality and LCS information is transported between RNCs via the Iur interface.

-
LCS shall be applicable for both circuit switched and packet switched services.

-
The location information may be used for internal system operations to improve system performance 


-
The location process shall include the option to accommodate several techniques of measurement and processing to ensure evolution to follow changing service requirements and to take advantage of advancing technology. 
5.2.1
Co-ordination, Measurement and Calculation Functions

These UTRAN functions (including functions in the System handling and Positioning groups) provide the co-ordination, measurement and calculation functions needed to provide a location estimate. The functions interface with the requesting application and select the appropriate location method and speed of response. The functions co-ordinate the operations of the radio and measurement equipment to transmit the needed signals and to make the needed measurements. The measurements may be made by Node-Bs, radio apparatus associated with the Node-B or separate Location Measurement Units (LMU) that are associated with Node-Bs. 

The functions may also access databases or other sources of information appropriate for the location method. The functions also provide the calculation functions appropriate for the location method to estimate the UE location and the accuracy of the report. The functions may also make co-ordinate translations to the geographic co-ordinate system requested by the application. The functions also may record information on the usage of the LCS that may be used for administrative purposes (e.g. forwarded to a billing function in the Core Network). If needed by the location method, the functions will ensure the broadcast of information and gather and update information concerning UTRAN operating parameters (e.g. timing of Node-B transmissions) needed for LCS operations. 

These entities are mainly concerned with the location method, controlling the radio equipment and performing the calculations to determine the location and thus may be associated with the RNC in the UTRA access network. These functions may receive location requests from either the core network or from applications internal to the UTRAN. 

The UTRAN LCS entities may also request the subscription and authorisation functions in the core network to authenticate an application or a UE subscription or to verify the subscriber privacy parameters. 

These functions communicate with the core network across the Iu interface, with other entities in the UTRAN across the Iur interface and with the Node-B and LMU across the Iub interface and with the UE across the Uu interface.
5.5.1.1
Serving RNC

NOTE:
Adapted from 03.71, to be elaborated for UTRAN.

The Serving RNC (SRNC) is a network element of UTRAN and contains functionality required to support LCS in one PLMN.

The SRNC manages the overall co-ordination and scheduling of resources required for the location of a mobile. It also calculates the final location estimate and estimates the achieved accuracy.

The SRNC may control a number of LMUs for the purpose of obtaining radio interface measurements to locate or help locate MS subscribers in the area that it serves. The SRNC is administered with the capabilities and types of measurement produced by each of its LMUs. Signalling between an SRNC and LMU is transferred using the Iub interface, sometimes the Iur interface. The following measurements returned by an LMU to an SRNC have a generic status in being usable for more than one location method:

-
Radio interface timing information 

The SRNC and GMLC are connected through the 3G-VMSC or 3G-SGSN. When the VMSC and GMLC are in different PLMNs, they are interconnected via the Lg interface. 

5.5.3
Location measurement unit (LMU)


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

The LMU is associated with the Node-B and makes use of its radio apparatus and antennas.
The LMU may make its measurements in response to requests (e.g. from 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 PRCF will select the appropriate LMUs depending on the LCS method being used.

The LMU may be used, for example, to measure UTRA radio 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 Positioning System (GPS)) and either report the measurements for use by the PCF of the LCS system, 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 set by the chosen LCS method.

6.2.4
Uu Interface

LCS operations at the Uu interface are generally defined in [1]. This specification defines in more detail the procedures needed for messaging for each individual location method.

The Uu interface is used to communicate among the LCS entities associated with the RNC and the UEs. (The Uu interface is also used to communicate between the LCS entities in the core network and the UE. Those communications are beyond the scope of this specification.)

This interface may pass measurement requests and results to and from the UE. 

The Uu interface may also pass location requests from internal or external LCS Applications at the UE. 

NOTE:
These requests may require the services of the LCS entities associated with the core network to authenticate clients and subscriber subscriptions to aspects of the LCS. 

The Uu interface may also be used for broadcast of information that may be used by the UE for its LCS operations. This may, for example, include timing and code information about nearby Node-B transmissions that may assist the UE in making their measurements.

The Uu interface may also pass messages relating to changes or reporting of the data associated with the Location System Operations Function (LSOF) in the UE.
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