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On Further Proceeding for 
Enhancing Multilateration Positioning Methods

introduction
The work item on Positioning Enhancements for GERAN was opened at RAN#72 [1] for Rel-14. At RAN#75 the CR to stage 2 in TS 43.059 and several CRs to stage 3 specifications were approved, whilst a number of CRs was postponed to allow companies more time for review and offline discussion. At RAN#75 an exception was granted for the work item to finalize the normative work on the indicated open items at RAN#76. 
At Positioning Enhancements for GERAN Telco#2 some new concept proposals were presented in [2] and [3], which all have a stage 2 impact. This contribution briefly depicts these concept proposals and includes a proposal related to the further proceeding.  

New concept proposals 
Inclusion of cell reselection report in page response
It is proposed in [2] to perform cell reselection at the MS upon reception of a page for positioning request sent by the network, and to report the result of the cell reselection procedure in the new serving cell as part of the paging response. A cell ranking list based on received signal strength and conveying the cell identity of each contained cell is proposed. 
Following aspects require further discussion:
· Rel-14 specifies that cell reselection, triggered by a page for positioning request, is only to be performed if the last cell selection is outdated by more than 60 sec. It is not clear whether the MS, if it performed the last cell selection within 60 s prior to the page for positioning request and hence need not perform a new cell reselection, should report the old cell reselection result that it has determined before the page for positioning request. In case of a moving MS this report may then not correctly reflect the current radio conditions, considering also that the entire multilateration procedure may take up to 30 s, hence the cell selection measurements would be outdated by up to 90 s.
· The content of the cell reselection report is based on the cell identity. This is an identifier which is sent on the (EC-)BCCH and hence requires the MS to first perform the time-consuming reading of system information for that cell before composing the cell reselection report. Other identifiers have not been considered, such as ARFCN and BSIC, that avoid the full reading of the system information.
· It is assumed that the cell reselection report contains a cell ranking list according to received signal strength. It is unclear what granularity is assumed for the cell ranking that needs to take into account the measurement error of the device. On the other hand, if two cells are received with equal power according to the defined granularity, the cell ranking procedure may yield a wrong interpretation at the receiver of the cell reselection report (SMLC). Thus it is advisable to also consider to include information on the measured RXLEV quantity in the cell reselection report, so that the SMLC is enabled to optimize the generation of the network assistance information by selecting the correct (i.e. most suitable) cells. 
· The overall latency improvement should be assessed compared to the envisaged functionality in the current specification. In case full BCCH reading is required for all cells, subject to be included in the cell reselection report, this procedure may take considerably longer than the procedure triggered by a usual cell reselection event as specified in Rel-14.
· The cell reselection report does not consider information about co-sited cells. Hence the report may contain redundant information in regard to multilateration based positioning.
· Beside the latency impact, the impact to position accuracy performance should also be studied.

Interaction of the MTA Positioning Procedure with Data Transmission
Different observations are made for enhancing multilateration positioning and are described in [3]. The following is an extract of section 2 of [3].
As per FS_CIoT_LC Study item objective [4], the exception report needs to be delivered within 10 seconds from the time the application provides the same to the radio layer. Given that the MTA positioning procedure requires MS to access multiple neighbour cells and carry out the multilateration attempts, the time required for this procedure will impact the overall delay for exception report sending in case the exception report transmission starts after completion of the MTA procedure.
Observation 1: The impact on the MS behaviour on handling a trigger for uplink data transmission while multilateration positioning procedure is ongoing is not yet analysed and handling of such trigger should be taken into account in the normative work for positioning enhancements.
The MPM timer is expected to be set to a larger value to allow MS to scan all indicated neighbour cells in the RRLP: MTA Request message and trigger the MTA procedure on these and further detected cells. Depending on the radio conditions and the required number of multilaterations, the procedure may be completed earlier than the MPM timer duration. In such cases, the packet data transmission and also the position estimation at SMLC is delayed until the expiry of the MPM timer.
Observation 2: Current multilateration timing advance procedure does not specify the handling of scenarios where the MPM timer can be stopped before expiry at SMLC and SGSN, since the MTA procedure is completed.
If the pending downlink packet corresponds to a network command which needs to be delivered rapidly (e.g. urgent command to activate the IoT device), the downlink packet needs to wait until the MPM timer expiry.
Observation 3:  Similar to an exception report to be sent on uplink, if there are some downlink high priority data which need to be delivered when the MTA procedure is running, this data cannot be delivered until the MPM timer expiry.
The above three observations will yield procedures that are believed to improve the multilateration-data interworking for both PEO and EC-GSM-IoT devices in case of concurrent pending exception report or pending network command with high priority data and that will increase the efficiency of the multilateration positioning since the position calculation is performed at the earliest instant in case of the MTA positioning method. All of the above methods will have an impact on stage 2 and hence are considered to be appropriately addressed in the Rel-15 timeline.

Security Enhancements for MTA Positioning method
The possible security attack in case of the MTA RLC data block method allowing a faked MS to modify the position estimation for the desired MS is described in [6]. This security issue needs to be further analyzed in collaboration with SA3 and the corresponding solution should be identified in the Rel-15 timeline.

3. PROPOSAL
The sourcing company proposes to consider the above mentioned enhancements for Rel-15 and to specify them as part of a new work item on further positioning enhancements for GERAN in the corresponding time frame. This proceeding allows to complete the Rel-14 specification work in time and as granted by RAN#76.
A companion WID proposal [5] is submitted to this meeting for discussion and further for agreement in view of the upcoming RAN#76 plenary. The sourcing company encourages interested companies to participate in this discussion.
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