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Introduction
A new WI on “UE Positioning Accuracy Enhancements for LTE” was approved in RAN plenary #75 meeting. And UE-based OTDOA positioning was reduced to 2nd priority in RAN plenary #76 meeting. The objective of this work item includes:

	As second priority, specify the signalling 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, as second priority, UE-based OTDOA assistance information. 

Specify optional encryption procedure for broadcast assistance data, including mechanism for delivery of UE-specific encryption keys. 


In this contribution, we will provide simulation results illustrating the benefits with UE-based OTDOA positioning and recommend that specifing the signalling and procedure is added to support it in this WI at least.

Discussion
2.1 Support UE-based OTDOA positioning

In the lately meeting of RAN2, UE-based OTDOA positioning was not discussed online as well as broadcasting of assistance data. This is mainly due to time reason, we have discussed only some of the topics. Furthermore, we believe that supporting UE-based is necessary for improving positioning performance, network capacity and flexibility.

2.1.1 The advantage of positioning accuracy of UE-based
The resolution of RSTD reporting
From UE perspective, there are many methods that can be used to improve the accuracy of RSTD measurement, such as performing oversampling at the UEs. But the accuracy of the network-based positioning is limited by the resolution of RSTD reporting. Since UE-based doesn’t need to report RSTD, finer RSTD resolution can be used to get higher positioning accuracy compared with network-based. 

The period of RSTD

As usually, this period, such as120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, 60min, can be chosen as measurement periodicity. UE-assisted needs to consider the network load to select the periodicity. In contrast, UE-based can select a higher frequency measurement period because it is not limited to the period of RSTD reporting.

The UE-based can achieve higher positioning accuracy because it is not limited to the resolution and period of RSTD reporting.
2.1.2 Network Capacity

For the network-based, the number of UEs that can be supported to perform measurement by downlink reference signal is unlimited (within reach of the downlink transmission), but limited by the resources required for measurement report transmission to the network. So, in dense areas, some UEs cannot be located. Conversely, reporting of the measurement information is not required by the UE-based. Therefore, UE-based has a higher user capacity.
The reporting load of UE-assisted and UE-based is compared by simulation. UE-assisted’s load increases with the number of measurement cells or UE increase. UE-based only increases with UE increase. And a very quick estimate indicates the message size of the necessary measure data of a cell is around 11 bytes and the location information of UE is around 8 bytes .The load of UE-assisted is much higher than UE-based. And if UE-based is used by UE locate itself, it basically doesn't need reporting. Network capacity can theoretically reach infinity. The specific conditions of the simulation are shown in Appendix.
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Fig.1 The comparison of reporting resources between UE-assisted and UE-based

UE-based has a higher user capacity.
Specifing the signalling and procedure to support UE-based OTDOA positioning should be completed in the WI.
2.2 UE-based OTDOA positioning

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].

The geographical coordinates of the TPs should be added to the assistance data that may be transferred from the E-SMLC to UE.

OTDOA Information Exchange Procedure, Capability Transfer Procedure, Assistance Data Transfer Procedure and Location Information Transfer procedure are reused to support UE-based OTDOA positioning.
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.
The UE-based can achieve higher positioning accuracy because it is not limited to the resolution of RSTD reporting.
UE-based has a higher user capacity.
Specifing the signalling and procedure to support UE-based OTDOA positioning should be completed in the WI.
The geographical coordinates of the TPs should be added to the assistance data that may be transferred from the E-SMLC to UE.

OTDOA Information Exchange Procedure, Capability Transfer Procedure, Assistance Data Transfer Procedure and Location Information Transfer procedure are reused to support UE-based OTDOA positioning.
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Annex: Simulation on reducing reporting information
Table1: Simulation assumptions and parameters
	Parameter 
	Value

	Cyclic Prefix
	Normal

	modulation mode
	QPSK

	bandwidth
	20M

	The number of UE
	10000 UEs

	Total resource in 1024ms
	1024 *1200*14*4

	Reporting period of measurement
	80,240,480,640,1024 ms

	Number of cell reported
	8 cells

	Measurement information per cell
	This information is visible in TS 36.355 section 6.5.1.5. A cell is about 11 bytes.

	Location information of UE-based 
	This information is similar to EllipsoidPointWithAltitude.
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