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1 Introduction

RAN2 and RAN3 are currently working on the stage-2[1] and stage-3 specification for Uplink Positioning. RAN1 has sent LS [2] to RAN2 outlining UL parameters needed for measurements on SRS signals. This paper discusses the issues with UL positioning when Sounding Reference Signal (SRS) are transmitted from multiple antenna ports of an UE.  This paper proposes to restrict SRS transmission from a single antenna port for Uplink Positioning. 
2 Discussion

2.1 UL power Control on SRS
Multiple antenna transmission on SRS signal is introduced in release 10. The setting of the UE Transmit power 
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for the Sounding Reference Symbol transmitted on subframe i for serving cell is defined in section 5.1.3.1 of TS 36.213. When UE is configured to transmit SRS on multiple antenna ports the power,
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, is split equally across the configured antenna ports for transmission. The SRS signal transmitted from different antenna ports will be received at the LMU antenna connectors at different phases. It will not be possible to combine these signals coherently at the LMU. Timing measurements in the LMU will hence degrade and overall heariblity will deteriorate due to reduced coherent power at the LMU sites. Therefore, it is understood that for positioning measurement there is no benefit of transmitting the SRS signal from multiple antenna ports. 
2.2 Cycle shift Usage 

SRS signals are assigned different cycle shifts to generate orthogonal sequence and thereby allowing multiple UE(s) to transmit SRS signals on the same subframe. There are eight cycle shifts available for SRS that could be assigned to eight different terminals for UL positioning.  If wideband SRS is used for UL positioning purposes, as was considered in RAN1 simulation, at least 8 terminals can be configured to transmit SRS signal on the same subframe. This allows a very efficient usage of resource elements for UL positioning.  However, if a terminal is configured to transmit SRS on multiple antenna ports, each antenna port will be provided with a unique cycle shift,
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For UL positioning purposes this means that fewer number of cycle shits will be available for other UE(s) to transmit SRS on that same subframe. Hence, for UL positioning purposes, it is also inefficient from the resource element point of view to transmit SRS from multiple antenna ports.  
2.3 Simulation Conducted in RAN1

Uplink positioning performance with SRS signals has been extensively studied in RAN1. In this effort RAN1 has detailed out all relevant simulation parameters for SRS signals to quantify performance.  Simulation results produced under RAN1 and later presented in the Plenary assumes that SRS signals are transmitted from a single antenna port of an UE. 
3 Proposal
Based on the discussion, it is apparent that for UL positioning, SRS signal transmission from multiple antennas will cause issue in terms of performance, accuracy and radio resource usage. We should also note here that for Downlink Positioning PRS signal is transmitted from a single Antenna port. 

Hence we propose the following 

· UE will restrict the transmission of SRS signal to a single antenna port for UL positioning.
4 Conclusion

This contribution discusses the issue with multiple antenna transmission of SRS signal for UL positioning purposes. The contribution proposes to restrict the transmission of SRS signals to a single antenna port for UL positioning. 
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