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1. Introduction
A new WI of UE Positioning Accuracy Enhancements for LTE was approved in RAN plenary #75 meeting. The objective of this work item includes:
· GNSS positioning enhancements:
· Specify the signalling and procedure to support RTK GNSS positioning over LPP and LPPa, taking into account both UE and network complexity. [RAN2, RAN3, RAN1]
· Specify support for IMU positioning:
· Specify the signalling and procedure to support IMU positioning over LPP and hybrid positioning including IMU related estimates. [RAN2, RAN1]
· [bookmark: OLE_LINK29][bookmark: OLE_LINK30]Specify the signaling and procedure to support UE-based OTDOA positioning [RAN2]
· Broadcasting of assistance data [RAN2, RAN3, SA3, SA2]
· Specify a new SIB to support signalling of positioning assistance information for A-GNSS, RTK and UE-based OTDOA assistance information. 
· Specify optional encryption procedure for broadcast assistance data, including mechanism for delivery of UE-specific encryption keys. 
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]In this paper, specific signaling and procedures changes will be discussed to support UE-based OTDOA positioning.
2. Background
The existing version of the specification only the UE-assisted OTDOA positioning is supported. Signaling and procedures need to be modified to support UE-based OTDOA positioning. For OTDOA positioning, UE’s position is estimated based on measurements taken at UE, along with knowledge of the geographical coordinates of the measured TPs and their relative downlink timing. And the fundamental difference between the two models (UE-assisted and UE-based) is where the position calculation takes place. UE’s position calculation is performed in the server in UE-assisted, but in UE itself in UE-based. So UE-based reduces the measurement information reporting procedures, compared with UE-assisted. Modifications need to be made to support UE-based positioning, such as adding the geographical coordinates of the TPs. And the IE OTDOA-ProvideAssistanceData in TS 36.355[1] needs to be modified.
Observation 1: UE-based reduces the measurement information reporting procedures, compared with UE-assisted.
Observation 2: Assistance data that may be transferred from the E-SMLC to UE needs to be modified to support UE-based positioning.
3. Discussion
For UE-assisted OTDOA positioning, UE performs TP measurements, and sends these measurements to the E-SMLC where the position calculation takes place. However in UE-Based it happens in UE itself. Current signaling lacks the geographical coordinates of the TPs to support the location calculation on the UE side. The geographical coordinates should be added to the assistance data that may be transferred from the E-SMLC to UE, and can be described as E-UTRAN Access Point Position. It is expressed as ellipsoid point with altitude and uncertainty ellipsoid according to TS 23.032 [2].
Proposal 1: The geographical coordinates of the TPs should be added to the assistance data that may be transferred from the E-SMLC to UE.
For OTDOA positioning, the choice of the reference cell Note1 and the neighbor cells are very critical as all the RSTD measurements are based on the selections of these cells. According to TS 36.355[1], The IE OTDOA-ProvideAssistanceData is used by the location server to provide assistance data to enable UE-assisted OTDOA positioning, also including OTDOA-ReferenceCellInfo and OTDOA-NeighbourCellInfoList. Through the analysis of the above data, we can find that the reference cell selection and neighbor cell sorting are implemented by the server.
Note1: The term "cell" refers to "transmission point (TP)" in the paper, unless distinguished in the field description.
[bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK31][bookmark: OLE_LINK19][bookmark: OLE_LINK20]Under TS 36.355, the server performs reference cell selection. It makes all the RSTD measurements base on the selection. However, it may be not appropriate to UE-based which is more suitable for performing reference cell selection on the UE side. Firstly, reporting of the measurement information to server is not required by the UE-based. So there is not enough information to be used by the server for reference cell selection. Furthermore, compared with UE-assisted, UE-based has lower delay characteristics because of this reduction in both network signalling and processing load. If the reference cell selection still occurs on the server side, the time delay will be impacted by the configuration of OTDOA-ReferenceCellInfo when the UE serving cell or reference cell changes. Through the above analysis, for UE-based, the serving cell can be chosen as a reference cell or simply not perform reference cell selection in the server. Meanwhile, UE can ignore this reference cell selection by server and perform selection itself.
Proposal 2: For UE-based OTDOA positioning, the serving cell can be chosen as a reference cell or simply not perform reference cell selection in the server. Meanwhile, UE can ignore this reference cell selection by server and perform selection itself.
For UE-assisted, the UE needs to report neighbor TP measurements to E-SMLC and provide these measurements in the same order as provided by the server. And the prioritization of the cells in the OTDOA-NeighbourCellInfoList is left to server implementation. The first cell in the OTDOA-NeighbourCellInfoList still being the highest priority for measurement. Like the reference cell selection in UE-based, the prioritization of the cells in the neighbor cell list is not appropriate in the server. 
Proposal 3: [bookmark: OLE_LINK3][bookmark: OLE_LINK4]The prioritization of the cells in the neighbor cell list should be left to UE implementation.
UE-based can position UE without further network intervention as long as the assistance data remains valid and applicable. Once the server does not need to sort the neighboring cells, it is not necessary to transfer the whole NeighbourCellInfoList when cell switching. The server can only transfer the cell that needs to be released or added as compared with assistance data.
Proposal 4: The server can only transfer the cell that needs to be released or added compared with assistance data when cell switching.
4. Conclusion
In this paper, specific signaling and procedures changes are discussed to support UE-based OTDOA positioning. Based on the above discussion, we have the following observations and proposals.
Observation 1: UE-based reduces the measurement information reporting procedure, compared to UE-assisted.
Observation 2: More assistance data is needed to support UE-based OTDOA positioning.
Proposal 1: The geographical coordinates of the TPs should be added to the assistance data that may be transferred from the E-SMLC to UE.
Proposal 2: For UE-based OTDOA positioning, the serving cell can be chosen as a reference cell or simply not perform reference cell selection in the server. Meanwhile, UE can ignore this reference cell selection by server and perform selection itself.
Proposal 3: [bookmark: OLE_LINK21][bookmark: OLE_LINK22]The prioritization of the cells in the neighbor cell list should be left to UE implementation.
Proposal 4: The server can only transfer the cell that needs to be released or added compared with assistance data when cell switching.
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