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1	Introduction
One of the objectives for the SI “Positioning enhancements for E-UTRA” [1] is to investigate positioning enhancements with UE Rx-Tx time difference measurements from multiple serving cells for scenarios, such as, carrier aggregation and coordinated multi-point operation (CoMP). Some benefits of using UE Rx-Tx time difference measurements from multiple serving cells for E-CID positioning were presented in [2]. In this paper, we further discuss the potential benefits of using UE Rx-Tx time difference measurements from multiple serving cells for positioning enhancements. 
2 Discussion
The UE Rx – Tx time difference is the UE received timing of downlink radio frame #i from the serving cell, defined by the first detected path in time and the UE transmit timing of uplink radio frame #i. Currently, 3GPP standard only allow the UE to report the UE Rx – Tx time difference measurements from the primary serving cell for the purpose of UE positioning. 
UE Rx – Tx time difference measurements contains essentially the information of the radio signals round-trip propagation delays, from which the distance from the UE to the serving cell can be derived. When measurement errors are ignored, the distance from the UE to the cell is the half of the round-trip propagation delay when the delay is converted from time to the range measurement. The distance information from a UE to a cell implies the UE is located in a circle around the cell. 
Currently, the UE can only report the UE Rx – Tx time difference measurements from the primary serving cell. Thus, from UE Rx – Tx time difference measurements, the UE is only known to be located in a circle around the cell. Therefore, other information such as Angle of Arrival (AoA) and/or signal strength measurements, such as receiver reference signal power (RSRP) are needed in E-CID for determine UE positioning, and the performance of E-CID is usually quite limited. 
With more advanced features being introduced in 3GPP standards after E-UTRAN Release 10, a UE may be served by multiple serving cells. For example, when a UE works under carrier aggregation (CA) mode, the UE may be served by 2 or more cells. In another word, the UE will have to receive and transmit radio signals with more than one cell simultaneously, and thereby have the potential capability to provide the UE Rx – Tx time difference measurements not only from the primary serving cell, but also from other serving cells. If the UE Rx – Tx time difference measurements are available from two non-collocated serving cells, UE positioning performance, such as E-CID performance, may be significantly increased, since the UE location can be narrowed down from a circle to two intersect points of two circles.. 
If UE Rx – Tx time difference measurements are available from three or more non-colocated serving cells, then from the Rx – Tx time difference measurements, the UE location can be determined directly from the intersect points of three circles. Thus, the UE’s position may be determined with the UE Rx – Tx time difference measurements from three or more serving cells without the need of other measurements. 
It should also point out that UE Rx – Tx time difference measurements from multiple serving cells are not only be useful for E-CID positioning. With proper location estimation algorithm, the UE Rx – Tx time difference measurements from multiple serving cells may also be combined with other measurements, such as RSTD measurements for the enhancement on position solution.
It is also worthy to point out that UE Rx – Tx time difference measurements also have one significant advantage over RSTD measurements. Cell time synchronization errors have direct impact on the RSTD measurement accuracy. Thus, for OTDOA system to work properly, the cells are required to be precisely time synchronized, much higher than the requirements for normal wireless signal detection and data service. On the other hand, cell time synchronization errors have basically no impact on UE Rx – Tx time difference measurement accuracy, since UE Rx – Tx time difference is the measured from each single cell independently.
3	Conclusion
It would be beneficial to extend the UE Rx – Tx time difference measurements from the primary serving cell to all serving cells. The benefits are not limited to E-CID positioning only. UE Rx – Tx time difference measurements from multiple serving cells may also be combined with other measurements, such as RSTD measurements to enhance the positioning performance. In addition, UE Rx – Tx time difference measurements have one significant advantage over RSTD measurements in that UE Rx – Tx time difference measurements are independent of cell time synchronization errors, which make UE Rx – Tx time difference measurements from multiple cells are desirable for the Hetnet deployment scenarios where the time synchronization accuracy for RRH or small cells are more difficult to be controlled than macro cells.
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