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Abstract of the contribution: This contribution documents a proposed way forward regarding the paging principles of operation to follow in support of ePOS_GERAN.
1. Initial Paging Activity
Sections section 5.1 and 5.1.1 of 49.031 state that the initiator of the location request (the BSS) sends a “BSSMAP-LE Perform Location Request” to the SMLC associated with the current serving cell for the target MS. 
· This means the SGSN must, before sending a BSSGP PERFORM-LOCATION-REQUEST PDU to the BSS (see Step 4 of Figure 1), determine the location of MS so that it can include the identity of the serving cell in the BSSGP PERFORM-LOCATION-REQUEST PDU.
· A SGSN that receives the “MAP Provide Subscriber Location” message from the GMLC for any given target MS must first perform paging to identify the corresponding serving cell (unless the Ready timer is running for the target MS in which case the specific serving cell is already known).
· Once the serving cell is known the SGSN sends the BSSGP PERFORM-LOCATION-REQUEST PDU to the BSS managing the identified serving cell.
· The “Cell Identifier” is a mandatory IE in the BSSGP PERFORM-LOCATION-REQUEST PDU and is used by the receiving BSS to identify the SMLC associated with the current serving cell.
· Fraudulent GMLC transmissions of a “MAP Provide Subscriber Location” message to a SGSN (see Step 2 of Figure 1) will be of low concern from a security perspective. However, the transmission of a page over the radio interface could be fraudulent (i.e. not sent in response to the SGSN receiving a “MAP Provide Subscriber Location” message) since pages are sent in clear mode. As such, the use of pages to directly trigger the Multilateration Timing Advance procedure is seen as problematic and a more secure method is required.
2. Discussion
The paging procedure is triggered by the SGSN (e.g. as a result of receiving the “MAP Provide Subscriber Location” message) and is therefore necessarily performed (if the serving cell is not known) prior to the BSS triggering the SMLC to perform a positioning procedure. However, in Rel-13 a concept called relaxed mobility was introduced for PEO and EC-GSM devices [3GPP TS 43.064]. In short, relaxed mobility allows the device to save battery through reduced monitoring of neighbor cells, reduced monitoring of System Information and less frequent triggering of measurements for cell reselection. A consequence of this behavior is that whenever the device experiences some mobility it may not always be connected to the best cell and as such it may in fact physically be in one cell but connected to a neighboring cell. This has the following implications:
· A positioning method that provides guidance information to the MS (e.g. indicated within a RRLP message sent from the serving SMLC to a MS) that is based on identifying cells that surround the cell considered to be the serving cell would be misleading and provide wrong information.  
· This would in turn lead to higher power consumption (e.g. see Figure 2 where first the device is considered to be camping on cell 0 as well as physically being located in cell 0). In this case the algorithm would then correctly indicate the surrounding cells 1,2,3,4,5, and 6 as assistance data cells. 
· If on the other hand first the device is actually physically located is in cell 0 but is considered to be camping on cell 3 then the positioning node would incorrectly provide cells 0,2,4,11,12 and 13 as assistance data cells. It is thus clear that in such a scenario the device would spend energy on synchronizing to and measuring on a set of non-ideal candidates when performing the Multilateration Timing Advance procedure. It may also have to spend additional energy on additional measurements before arriving at a set of candidate cells to be used for Multilateration Timing Advance.
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· As per legacy operation the paging procedure is acceptable as a method for identifying the serving cell corresponding to any given MS for which the Multilateration Timing Advance procedure is to be performed but in light of the discussion above it may not be suitable to identify the cell where the device physically is located when receiving the paging request. It is therefore proposed to add a means for the SGSN and BSS to indicate to the MS that the paging request is sent for the purpose of positioning which in turn triggers the cell re-selection procedure in the MS prior to sending the page response. This is to ensure that the page response is sent from the cell where the device physically is located and to subsequently ensure that the MS is provided with accurate guidance data.  
· Upon identifying the serving cell the SGSN sends the applicable BSS a BSSGP PERFORM-LOCATION-REQUEST PDU containing the identified serving cell and the BSS responds by sending a “BSSMAP-LE Perform Location Request” to its default SMLC.
· The SMLC then sends the target MS a secure RRLP message (sent via the SGSN using the TOM protocol discriminator and an LLC PDU) to trigger the MS to perform the Multilateration Timing Advance procedure.
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Figure 1: Triggering the Positioning Procedure

In summary, the principles in this paper can be summarized in 3 working assumptions. 
Working assumption 1: The paging procedure will be triggered by SGSN reception of a “MAP Provide Subscriber Location” message whenever the serving cell of the target MS is unknown. (Agreed)
Working assumption 2: The PAGING-PS PDU sent from the SGSN to the BSS and the radio interface paging request message sent from the BSS to the MS are modified to indicate that the paging request is sent for the purpose of “positioning”. (Agreed)
Working assumption 3: Upon reception of a paging request indicating “positioning” a MS that has enabled PEO or EC-GSM operation and supports Multilateration Timing Advance or Multilateration OTD triggers the cell re-selection procedure (i.e. prior to the MS sending a page response).  Possible enhancements to the legacy cell re-selection procedure to help ensure the best cell is selected are FFS. (Agreed)
Working assumption 4: Reception of the page response triggers the SGSN to send the serving BSS a “BSSGP PERFORM-LOCATION-REQUEST PDU” which in turn sends a “BSSMAP-LE Perform Location Request” to its default SMLC thereby allowing the SMLC to trigger the Multilateration Timing Advance procedure (i.e. the paging procedure will not be used to trigger the Multilateration Timing Advance procedure). (Agreed)
[bookmark: _GoBack]Working Assumption 5: A SGSN that supports positioning shall act on a page response corresponding to a page sent with a “positioning” indication even if it is received in a cell outside the nominal paging area used for sending the page. When this occurs the SGSN sends the BSS managing the receiving cell (i.e. the serving cell) a “BSSGP PERFORM-LOCATION-REQUEST PDU” which then triggers its corresponding SMLC to initiate a positioning procedure. (Agreed)
3. Conclusion
This paper has discussed various aspects related to paging and initiation of the Multilateration Timing Advance procedure. It is proposed to agree the working assumptions listed in section 2 as the basis for triggering an SMLC to initiate a positioning procedure. 
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