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1 
Introduction
In last RAN4 meeting, a WF to evaluate PRS TX diversity schemes was agreed [1]. The corresponding link level simulation assumptions for these evaluations were also given in [1].
1) Antenna switching

	Tx antenna #
	PRS occasion 1
	PRS occasion 2

	Antenna #1
	y0=sqrt(2)*r
	y0=0

	Antenna #2
	y1=0
	y1=sqrt(2)*r


2) Transmit diversity 1
	Tx antenna #
	PRS occasion 1
	PRS occasion 2

	Antenna #1
	y0= r
	y0= r

	Antenna #2
	y1=r
	y1= -r


3) Transmit diversity 2 
	Tx antenna #
	PRS occasion 1
	PRS occasion 2

	Antenna #1
	y0= r
	y0= r

	Antenna #2
	y1=r
	y1= r


4) Random antenna switching
5) Baseline: R9 single transmit scheme
In this contribution, the performance of different transmit diversity schemes are investigated.   

2 Simulation
As a benchmark baseline, R9 PRS based on a single antenna port is specified as 

	Tx antenna #
	PRS occasion 1
	PRS occasion 2

	Antenna #1
	y0= sqrt(2)*r
	y0= sqrt(2)*r

	Antenna #2
	y1=0
	y1= 0


It is pointed out in [2] that without assistance of channel coding, the transmit diversity schemes in [1] do not provide any diversity beamforming gain overall. This is exactly the case of PRS. In Figure 1, the RSTD performances are compared among different PRS transmission schemes. It is shown that the all the transmit diversity schemes in [1] do not provide any gain over the single antenna based scheme. 
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Figure 1. Simulation results for PRS Tx diversity
Observation: No diversity schemes in [1] can provide gain over R9 single transmit antenna scheme.  
This observation is consistent with our theoretical analysis in [2]. Consequently, it is proposed
Proposal: No transmit diversity schemes in [1] are feasible for PRS transmission enhancement.
3 
Conclusion
In this contribution simulation results to evaluate the feasibility of DL transmit diversity schemes are presented. From the simulation results and analysis in [2], it is observed

Observation: No diversity schemes in [1] can provide gain over R9 single transmit antenna scheme.  

As a result, it is proposed

Proposal: No transmit diversity schemes in [1] are feasible for PRS transmission enhancement.
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5 Appendix

Table 5.1 simulation assumption for PRS Tx diversity

	Parameter
	Value

	Cell layout
	· 2 cells at distinct locations

· the distances between each cell and target UE are identical

	Cell ID scenarios
	(0, 3), 

	Network synchronization
	Synchronous

	Duplex modes
	FDD 

	Data and CCH load
	100%

	Cyclic prefix
	Normal

	DRX
	OFF

	Carrier frequency 
	2 GHz

	UE speed
	3 km/h

	Carrier bandwidth
	10 MHz 

	Channel model
	The channel model is the same for both cells.
ETU30 (baseline);
Optional channel model:

Urban A, Urban B and Bad Urban profiles of T1P1 [1]

	SINR for two cells, [dB]
	(Reference cell, neighbour cell 1) =(-6,-13)

	Number of transmit antennas
	PRS
	1 or 2

	
	CRS
	2

	Positioning subframes
	LIS (no presence of PDSCH in PRBs containing PRS)

	Number of consecutive positioning subframes per occasion
	1

	Number of positioning occasions for an RSTD measurement
	For each transmission scheme:

1 (baseline) 

2 consecutive positioning occasions

2 non-consecutive positioning occasions (odd-numbered positioning occasions)

	PRS pattern
	6-reuse in frequency, vshift = mod(PCI,6), Tprs=160 ms


