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5.1
LCS access interfaces and reference points

There is one reference point between the LCS PLMN server and LCS client called Le. Its protocol specifics are for further study.  There may be more than a single LCS network interface to several different LCS clients or other networks.  These networks may both differ in ownership as well as in communications protocol.  The network operator should define and negotiate interconnect with each external LCS client or other network.

An interface differs from a reference point in that an interface is defined where specific LCS information is exchanges and needs to be fully recognized.

There is an inter-LCS PLMN interface called Lg that connects two independent LCS networks for message exchange.
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Figure 1: LCS Access Interfaces and Reference Points
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10.7
Broadcast OF ASSISTANCE DATA

In MS Based E-OTD, MS Based GPS and MS Assisted GPS systems, there is a need for assistance data to be broadcast to the MS. The assistance data to be broadcast for MS Based E-OTD contains the Real Time Difference (RTD) values (in case of a non-synchronized network) and Base Transceiver Station (BTS) coordinates. In addition, the broadcast data contains other information simplifying the E-OTD measurements. In GPS the broadcast of differential corrections to the MS increases the location accuracy for MS Based implementations. The broadcast of GPS ephemeris and clock correction data makes available the ephemeris and clock correction data. The broadcast of GPS almanac and other data makes available almanac data, ionospheric delay elements, universal time coordinate (UTC) offset, and other information The later two messages can be used by the MS to increase the sensitivity, enables LMU-independent GPS time dissemination and assists the acquisition of satellite signal for both MS Based and MS Assisted implementations.

The E-OTD assistance data to be broadcast is in compressed format where the redundant information is not included. The MS is capable to reconstruct the E-OTD assistance data using the message header information. The length of the message is depending on how many neighbors are included in the E-OTD assistance data as well as whether the redundant information can be removed from the message. The typical size of one broadcast message will be less than 82 octets. Part of the broadcast message (serving and neighbor base station coordinates) may be ciphered.
There are three types of broadcast GPS assistance data. Their corresponding messages share the same message header that contains optional ciphering information for the rest of the message. One type of GPS assistance data to be broadcast is included in DGPS Correction Data message that consists of  reference time, reference location, and GPS differential corrections. The amount of data is similar to the E-OTD assistance data, containing the maximum amount of 11 satellites which can be encapsulated into 82 octets message. The message contains, reference time, reference location, and the differential corrections. The second type of GPS assistance data to be broadcast is included in Ephemeris and Clock Correction Data message that consists of GPS ephemeris and clock correction data.  The length of this message is 636 bits.  The remaining 20 bits are filled with ‘0’ and are reserved for future expansion.  The third type of GPS assistance data to be broadcast is included in Almanac and Other Data message that consists of GPS almanac data, ionospheric delay elements, UTC offset, and other information.  The length of this message is 651 bits.  The remaining 5 bits are filled with ‘0’ and are reserved for future expansion.
The contents of the broadcast message for the E-OTD and GPS assistance data is described in GSM TS 04.35. The support for these broadcast messages is optional for network and MS.

The broadcast channel which is used to broadcast the E-OTD and GPS assistance data make use of the existing basic or extended CBCH and SMSCB DRX service. The LCS broadcast messages ( E-OTD Assistance Data, DGPS Correction Data,  GPS Ephemeris and Clock Correction Data, and GPS Almanac and Other Data ) need to be either scheduled, or  prioritized over other broadcast messages  to avoid any delay.
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10.7.2
Ciphering

In order for the operators to control the access to the assistance data, parts of the broadcast data may be ciphered. Ciphering is done with a specific key delivered by NW for this purpose. The deciphering keys may be requested by MS during a location update (IMSI Attach, Normal or Periodic Location Update) with the generic DTAP MO-LR Location Services Invoke command. . The Follow-On Procedure operation is used to keep the point-to-point connection between MS and NW open after location update.  The deciphering keys are Location Area specific.

The LCS Broadcast Data, when ciphered, will be ciphered according the LCS broadcast message definitions specified in GTS 04.35. The parts that will be ciphered in E-OTD LCS Broadcast Data message are neighbor RTD values, serving and neighbor BTS coordinates. For GPS the data are ciphered except the common message header of the DGPS Correction Data message, the Ephemeris and Clock Correction Data message, and the Almanac and Other Data message. The ciphering operation will be conducted by SMLC. The MS is capable to decipher the broadcast message (ciphered parts) using the cipher key (56 bits) delivered from NW to MS and using the Ciphering Serial Number (16 bits) included in the broadcast message.
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