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Abstract of the contribution: This paper as has performed a more in depth analysis of the paging for positioning procedure and proposes that the MS also includes a cell re-selection report in the paging response. 
This is an update of the contribution presented at the second telco on Positioning enhancements for GERAN. Updates are provided with red text. 
Introduction
At RAN#72 a Work item on “Positioning Enhancements for GERAN” was approved [1]. At the RAN6#3 stage 2 CRs were agreed for the Multilateration Timing Advance method [1] as well as for the Multilateration Observed Time difference method [2] where the Paging procedure was enhanced to allow the SGSN to indicate that the page is for the purpose of positioning (i.e. triggered by a positioning event). 
This document proposes some modifications to the procedure where the MS also includes a cell reselection report in the page response.
Discussion
Common for all Multilateration methods is that when an MS is paged for the purpose of positioning the MS shall start the cell-reselection procedure unless a cell re-selection procedure has been performed up to 60 seconds prior to receiving the paging request message indicating that the paging is triggered by a positioning event. The MS then reselects to the “best” cell (which becomes its new serving cell) and sends a page response (LLC frame) therein and includes “MS accuracy related information” (“MS Sync Accuracy”, “MS Transmission Offset”) as part of the same uplink radio transmission used to send the Paging response to the BSS, see Figure 1 below which has been reproduced from R6-170151. 


Figure 1: Positioning Procedure Initiation over Gb Interface for Multilateration Positioning (reproduced from R6-170151 Fig. 27a-1).
In subsequent steps the SMLC may provide assistance data to the MS in the triggering RRLP message, see Figure 2 below where the agreed procedure for the Multilateration Timing Advance procedure is illustrated. The assistance data sent to the MS in step 4 may, among other data, consist of a list of co-sited neighbor cells, a list of cells co-sited with the serving cell and neighbor cell specific RACH/EC-RACH control/Coverage class parameters when applicable (Multilateration Timing Advance method only). The MS may choose to use any portion of the assistance data when determining the set of cells to use for performing a positioning procedure.
[image: Picture3]
 
Figure 2: Illustration of the Multilateration Positioning procedure (reproduced from R6-170151).

In Figure 2 above, when the SMLC makes a decision regarding which cells to include assistance data for in the triggering RRLP message (e.g. see step 4 of Figure 2) the decision is based only on knowledge of the serving cell. In other words, when the SMLC makes this decision it will not have any knowledge regarding the strength of neighbor cells and therefore will not be able to optimize the assistance data accordingly. 
Now, given that the MS will already have this information as a result of performing step 2 of Figure 1, it is proposed that the MS also includes a “cell re-selection report” (consisting of a list of cells ranked from highest to lowest signal strength, possibly also including the signal strength) within the RLC data block it uses to send the Paging response (LLC frame) in step 3a. The BSS includes the “cell re-selection report” along with the “MS accuracy related information” it sends to the SGSN (step 3c of Figure 1) and the SGSN subsequently relays this information to the serving BSS (step 1 of Figure 2) which includes it when sending a positioning request to the SMLC (step 2 of Figure 2). 
[bookmark: _GoBack]Allowing a SMLC to have this “cell re-selection report” information is beneficial in that the use of the stronger neighbor cells by a MS when performing a positioning procedure can lead to improved accuracy of position estimation as well as minimizing battery consumption during the procedure. It should furthermore be noted that even if the page indicating paging for positioning doesn’t trigger measurements for cell re-selection, i.e. the MS recently (<60 seconds ago) performed a cell re-selection procedure, it is still beneficial to include results from those neighbor cell measurements as even a report that is up to 1 min old is better than no report.  
Additionally, to minimize the size of the “cell re-selection report” as well as to avoid requiring the MS to read system information in neighbor cells, it is proposed that neighbor cells are identified either by an index to the neighbor cell list in the serving cell or by the ARFCN and BSIC.  Note that this requires the serving BSS to “translate” the reported indices to ARFCN+BSIC combinations before forwarding the “cell re-selection report” to the SMLC via the SGSN.
Based on the above discussion it is proposed to discuss and agree the following two working assumption
WA1: 	An MS that is paged for the purpose of positioning shall in the page response on RR layer include 
· MS Sync Accuracy (already agreed)
· MS transmission Offset (already agreed)
· “Cell reselection report” consisting of a list of indices corresponding to the GSM neighbor cell list (sent as part of system information) that identify neighbor cells ranked from highest to lowest signal strength. 
WA2: 	Before forwarding the “cell reselection report” to the SMLC via the SGSN the BSC translates reported indices into ARFCN+BSIC combinations. 

For detailed coding of the “cell reselection report” see R6-170xxx. 	
It should furthermore be noted that the “cell reselection report” also needs to be added to the relevant messages on the Gb and Lb interface in order to ensure that the information can be relayed by the SGSN and sent from the serving BSS to the SMLC in a straight forward fashion. 
Conclusion
This paper as has performed a more in depth analysis of the paging for positioning procedure. In this regard it is proposed that RAN6 discusses and agrees to the following modified working assumption:
WA1: 	An MS that is paged for the purpose of positioning shall in the page response on RR layer include 
· MS Sync Accuracy (already agreed)
· MS transmission Offset (already agreed)
· “Cell reselection report” consisting of a list of indices corresponding to the GSM neighbor cell list (sent as part of system information) that identify neighbor cells ranked from highest to lowest signal strength. 
WA2: 	Before forwarding the “cell reselection report” to the SMLC via the SGSN the BSC translates reported indices into ARFCN+BSIC combinations. 
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