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8
Cell ID based location method

8.1
Mapping the Cell coverage area or Cell ID to geographical co-ordinates or Service Area
In UMTS, the UTRAN aspects shall be hidden from the core network. As a consequence of this, the cell identifier related to the target UE shall be mapped into geographical co-ordinates or to a Service Area Identity parameter to be transported over the Iu interface from UTRAN to the core network. The Service Area may include one or several cells. For location services UTRAN shall send the result of the positioning to the core network in geographical co-ordinates as defined in TS 23.032. For UTRAN the SRNC shall map the cell(s) the target UE is associated with into geographical co-ordinates, but this mapping is not standardised.
LCS System stage 2 makes the following distinction between the use of geographical co-ordinates and the Service Area Identity: for location services the core network may request the geographical co-ordinates of the Target UE. The core network may also request in which Service Area the Target UE is located. The Service Area information may be used for routing of corresponding Emergency calls, or for CAMEL services and this corresponds to the usage of  Cell ID in the core network of GSM. (The MSC shall not send the Service Area Identity to GMLC.) 

It should be noted that the Service Area concept is different from the Localised Service Area concept used for SoLSA services.
8.2 Determining which cell the target UE is associated with
Even though the mapping of cell coverage information into geographical co-ordinates in SRNC is not standardized, the following guidelines are given how the SRNC may determine which cell(s) is most appropriate to be used as a basis for the geographical mapping.

In order to determine a cell coverage estimate and to map it to the geographical co-ordinates (or Service Area Identity), SRNC may use parameters such as the best reference signal, Round Trip Time (RTT) measurement results and antenna beam direction information.
Alternatively, the range of a cell may be determined by using a reference signal power budget. Based on the reference signal power budget it is possible to obtain, for example, the base station transmitted power, isotropic path loss, coverage threshold at coverage area border for a given location probability, and a cell range for an indoor and outdoor coverage.

The S-RNC may use a reference signal link budget based cell range (radius) estimate in conjunction with the cell identifier to make a coverage estimation for for the cell(s) related to the target UE.

Additionally, SRNC may compare the received power levels with the power budget, whereby more accurate information of the location of the UE may be provided. 
Also the interaction between neighbouring cell coverage areas, including the error margin, can be used to determine the more exact location of the mobile station.


8.2.1
UE in Soft handover

In order for the SRNC to provide the geographical co-ordinates of a target UE in soft handover state, SRNC has to combine the information about all cells the UE is related with.
In a soft handover state, the UE has several signal branches connected to different cells, reporting different cell IDs. This should enable SRNC to establish a more accurate location estimate based on the coverage area of each cell.
The SRNC can select which cell to use as a basis when establishing the location of the target UE in geographical co-ordinates based on one or more of the following principles:

-
the cell is selected based on the parameters defining the quality of the received signal branches. That is, the cell with the best quality signal branch is selected;

-
the cell ID that was used during connection set-up between the UE and the serving Node B is used for positioning;


-
the  cell most recently associated with the UE;

-
the cell to which the UE has been recently handed over from a previous cell;

-
the latest "new" cell that the UE has started to receive, but has not yet been handed over to;

-
the Node B to which UE has the shortest distance (as estimated based on RTT or power levels);

-
the cell that provides an active connection for the UE at the time of receiving the LCS request at the S-RNC.

The selection can also be based on measurements or information of Round Trip Time, power levels and received signal strengths in UE and related Node B:s. 
In addition, other relevant mechanisms like Idle Period Downlink, (IPDL), Site Selection Diversity Transmit power control (SSDT), etc. should be taken into account when applying the cell mapping procedure in the soft or softer handover state.














8.2.2
Cell ID location method in different UE sates
The cell ID based method should support the UE location regardless of the RRC state, including URA_PCH, Cell_PCH, Cell_DCH, Cell_FACH, cell reselection, inter-system modes, as well as an idle mode.



If the UE is in an idle mode, Cell_PCH state or in any other state when there is a need to page for the UE to obtain the cell ID, the Core Network will initiate paging, authentication and ciphering, as specified in TS 23.171.
The following figure illustrates the procedure for the cell ID based location method when the UE is in different RRC states. Based on the LCS request from the core network the SRNC checks the state of the target UE at the time of the request. If the UE is in a state where the cell ID is available, the target cell ID is chosen as the basis for the UE location determination. In states where the cell ID is not available the UE is paged normally, so that SRNC can establish which cell the target UE is related with. In order to improve the accuracy of the LCS services the SRNC may also request RTT measurements from the Node B associated with the cell ID.
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Figure 8.1: Cell ID Based Method
8.3
Support of Localised Service Area (SoLSA) in UTRAN
Support of Localized Service Area (SoLSA) is quite close to location services in principle, but is based purely on radio network cell coverage and cell configuration. SoLSA has been fully standardised in GSM and is currently being evaluated for UTRAN in TSG SA WG1. Some SoLSA service features like Exclusive Access and LSA only Access may be less applicable in UTRAN due to the 1 frequency reuse.

It should be noted that the Service Area concept described in this specification is different from the Localised Service Area concept defined for SoLSA.
























































































































































































_1009635039.doc



DOCUMENTTYPE



1 (1)













TypeUnitOrDepartmentHere









TypeYourNameHere

TypeDateHere











LCS Response







State transition







Forced state transition







RTD Request







RTD Measurements







RTT Measurements







RTT Request







Mapping the cell_ID







to the cell coverage







or Service Area







UE is in a Cell_DCH, Cell_PCH, or Cell_FACH State







UE







LMU







Node-B







SRNC







Request to locate UE







UE is in a UTRAN state when there is no cell ID available











_935227290.doc







_1016531181.doc



DOCUMENTTYPE



1 (1)













TypeUnitOrDepartmentHere









TypeYourNameHere

TypeDateHere











LCS Response







State transition







Forced state transition (e.g. by paging)







RTT Measurements







RTT Request







Service Area







coverage or







cell_ID to the cell







Mapping the







UE is in a Cell_DCH, Cell_PCH, or Cell_FACH State







UE







LMU







Node-B







SRNC







Request to locate UE







UE is in a state when there is no cell ID available (for







example in URA_PCH, idle mode)











_935227290.doc







_997805625.doc
How to create a CR
Michael Sanders, 3GPP support team, (last updated 2/09/99)

1)
Open the CR cover sheet with MS Word 97. The lastest version of the CR coversheet can be found at:


ftp://ftp.3gpp.org/information/3gCRF-??.DOC


2)
Fill out all areas that are relevant on the CR cover sheet - only the areas that have yellow shading shall be filled out. See Annex A of these instructions for further detail. 


3)
Open the specification to which you wish to make a change. It is very IMPORTANT  to ensure that you are using the latest version of the specification to make the change. The latest versions of all approved 3G specifications is located at:


for the 3GPP:  ftp://ftp.3gpp.org/specifications/      for SMG: http://docbox.etsi.org/tech-org/document/smg/specs

Do a "save as" using a file name related to the tdoc number (e.g. T3-99123.DOC).

4)
If the formatting looks incorrect (most easily noticed by the fact that there is no space between paragraphs), it may be because you do not have the correct document sheet in your MS Word style directory. All 3GPP specification use the style sheet 3GPP_70.DOT. This can be downloaded from:



ftp://ftp.3gpp.org/information/3gpp_70.dot

5)
Go to the beginning of the heading of the first subclause which you want to change. Press <CTRL><SHIFT><HOME> to select everything before that point and delete it.


6)
Switch to the window in MS word that contains your CR cover sheet and do a <CTRL>A   <CTRL>C to select and copy the entire sheet (including the section break at the end). Switch back to the other window with the specification to be changed and paste it in.


7)
Between group of changed pages in the CR, insert a section break (insert / break / next page/)


8)
When all the changes have been made (using the "tools / track changes" feature of MS Word 97), the headers and page number need to be corrected other the headers will contain an error message like "error, reference not found". You can fix this by changing to page layout mode (view / page layout) to see the headers. Then, go to the menu item "view / header and footer", select the frame that contains the error message(s) ini the header and delete them (there are normally 2). Do not delete the page number in the middle. On the left side, write the spec name and current version number For example, "3G TS 21.111 version 3.0.0 (1999-04)". Go back to normal view.


9) 
For each group of changes, insert the correct starting page number. The number should be that which is a clean unmodified specification. It is only a guide to the reader only and so they can be +/- 1 page number wrong. Insert the page number using the following method. Go to the line following the first section break in your CR. Choose the menu item insert / page number / format / start at and insert the correct starting page number for that group of changes. click "OK" and then "CLOSE" (don't press "OK" at this last step). Repeat this step for each section break.


10)
When you have finished making all changes, go to "tools / track changes / highlight changes" and uncheck the "track changes while editing" box, otherwise the page numbers in the headers will be difficult to read. Make sure that the two other options in this box (highlight changes on screen" and "highlight changes in printed document" are both maked "X".


Examples of expressions of prevision in 3GPP specifications


To ensure that everybody else understands your proposed chnaged the same way that you do, it is very important to keep to the following rules:


SHALL: To be used to indicate a requirement. e.g. "The ME shall reset the USIM" is correct Do not use "The ME resets the USIM" or "the ME must reset the USIM"


SHOULD: To be used to indicate recommendation. i.e. if, among several possibilities one is recommended as particularly suitable, without mentioning or excluding others, or that a certain course of action is preferred but not necessarily required, or that (in the negative form) a certain possibility or course of action is deprecated but not prohibited.


MAY: To be used to indicate permission. To be used instead of phrases such as "is permitted", "is allowed" or is permissible". The opposite of "may" is "need not".


CAN: To be used to indicate possibility and capability. To be used instead of phrases such as "be able to", "there is a possibility of" or "it is possible to".


A more detailed guide to the 3GPP drafting rules can be found on the 3GPP server at:



ftp://ftp.3gpp.org/information/drafting-rules.pdf

ANNEX A   
The CR cover sheet


This annex provides further information on how to fill out the cover sheet of a CR.


The header:


a)
The header, including the TSG or Working Group, the tdoc number (normally obtinaed from the 3GPP support team) and the meeting location and date.


The title box:


b)
The change request number. This is a 3 digit number and is allocated by the 3GPP support team project manager of the relevant WG. For GSM specifications, it is prefixed with an "A"


c)
The 3G or GSM specification number (e.g. 21.111 for 3G or 12.05 for GSM).


d)
The TSG or SMG plenary meeting to which this CR will be submitted to if it gets agreed at the WG meeting. 


e)
for approval/for information: one box only shall be marked with an "X"


Proposed change affects:


f)
At least one box shall be marked with an "X"


Source:


g)
The company name of the author of the CR. If the CR has already been agreed at a Working groups or sub working group, meeting, the subgroup name ( and Tdoc number) should be used instead.


Subject:


h)
One line (only) of concise text that describes the subject of the CR. Details should be put under "reason for change"



good examples:
"Clarification to FETCH command"






"Alignment of operation and parameter names"



recently used



bad examples:
"correction"






"editorial correction"






"correction to TS xxx.yy"






"various improvements"


Work item:



h)
The name of the 3G work item for which the CR is relevant.


Category and release:


i)
Choose one category only


Reason:


j)
This should be 1 to 10 lines of text that describes in further detail the reasons why the change is necessary and how the change is done.


Clauses Affected:


m)
Each subclause that is affected by the change should be listed here. New subclause number can be followed by " (new) ".


Other specs affected:


n)
Other 3G core specifications: to be used if the CR is linked to a CR for another 3G specification.
Other 2G core specifications: to be used if a CR is also needed for a GSM or other 2G specification.



MS test specifications: to be used if a change is needed to the MS test specifications.



BSS test specifications: to be used if a change is needed to the base station test specifications.



O&M specifications: to be used if a change is needed to O&M specifications.



When listing other CRs in part n) use, for example, the form "21.111-CR001" or "12.05-A123"


______________________________________


How to create a CR for 3G or SMG specifications.


File location: http://ftp.3gpp.org/information/3gCRF-??.doc





