3GPP TSG RAN WG4 Meeting #82bis
R4-1703205
Spokane, Washington, USA, April 3-7 2017
Agenda Item:
7.19.3.1
Source: 
Ericsson
Title:
RSTD simulation results for UE with 1rx
Document for:
Discussion
1 Introduction

In this contribution, we present RSTD simulation results for UE with 1rx.
2 Simulation Assumptions
The simulation assumptions are summarized in Table 1 below.

Table 1. Simulation assumptions for RSTD measurement 
	Parameter
	Value

	Cell layout
	· 3 cells at distinct locations

·  the distances between each cell and target UE are identical

· Same ISD between cells

	Cell ID scenarios
	(0, 1, 2), 

(0, 6, 12) (baseline)

	Network synchronization
	Synchronous with time shifts <0,0, CP/2>

	Duplex modes
	FDD 

	Cyclic prefix
	Normal

	DRX
	OFF

	Carrier frequency 
	2 GHz

	Carrier bandwidth
	1.4 MHz, 5 MHz, 10 MHz

	Channel model
	ETU30, EPA5, AWGN

	SINR for three cells, [dB]
	(Reference cell, neighbour cell 1, neighbour cell 2) = (-6,-13,-13)

	Number of transmit antennas
	PRS
	1

	
	CRS
	1

	Number of receive antennas
	1

	PDSCH transmission
	No PDSCH transmission in PRS transmission occasions

	Number of consecutive positioning subframes
	1, 2

	Number of positioning occasions for a positioning fix
	1

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

	PRS transmission bandwidth
	1.4 MHz, 5 MHz, 10 MHz

	Measurement bandwidth
	6 RBs, 25 RBs, 50 RBs 


3 Simulation Results
For 10 MHz, RSTD link-level simulation results, based on the simulation assumptions in Table 1 are presented for Nprs=1 and Nprs=2 in Table 2 and Table 3, respectively.
The results suggest that to meet the existing accuracy requirements for 10 MHz with 1 rx, one PRS subframe per positioning occasion is not enough. 2 subframes may be Ok, provided the RSTD accuracy tests are conducted in AWGN.
For 1.4 MHz and 5 MHz, FeMTC results for normal conditions presented in [1] can be reused.

For 5 MHz, to meet the existing accuracy requirements with 1 rx, the number of PRS subframes per positioning occasion can be increased, e.g., up to 4 or 6, while reusing the legacy Rel-9 RSTD measurement period.
For 1.4 MHz, to meet the existing accuracy requirements with 1 rx, the RSTD measurement period needs to be extended when more the positioning occasion cannot be extended, but the Rel-9 RSTD measurement period can be reused when the positioning occasion can be extended (with new PRS configurations introduced in Rel-14).

Table 2. RSTD error, BW=10 MHz, Nprs=1

	 
	cell ID of cell i
	SINR of cell i
	percentile of cell #2
	percentile of cell #3

	Channel
	#1
	#2
	#3
	#1
	#2
	#3
	10%-ile
	50%-ile
	90%-ile
	10%-ile
	50%-ile
	90%-ile

	ETU 30
	0
	1
	2
	-6
	-13
	-13
	0.36
	5.06
	65.71
	0.59
	5.63
	109.51

	ETU 30
	0
	6
	12
	-6
	-13
	-13
	0.48
	6.33
	112.09
	0.61
	5.81
	68.74

	EPA 5
	0
	1
	2
	-6
	-13
	-13
	0.25
	1.49
	3.25
	0.31
	1.45
	319.15

	EPA 5
	0
	6
	12
	-6
	-13
	-13
	0.30
	1.57
	50.12
	0.25
	1.47
	104.29

	AWGN
	0
	1
	2
	-6
	-13
	-13
	0.05
	0.27
	0.68
	0.10
	0.48
	1.12

	AWGN
	0
	6
	12
	-6
	-13
	-13
	0.06
	0.34
	0.75
	0.10
	0.44
	1.09


Table 3. RSTD error, BW=10 MHz, Nprs=2
	 
	cell ID of cell i
	SINR of cell i
	percentile of cell #2
	percentile of cell #3

	Channel
	#1
	#2
	#3
	#1
	#2
	#3
	10%-ile
	50%-ile
	90%-ile
	10%-ile
	50%-ile
	90%-ile

	ETU 30
	0
	1
	2
	-6
	-13
	-13
	0.48
	3.99
	44.79
	0.54
	4.67
	41.89

	ETU 30
	0
	6
	12
	-6
	-13
	-13
	0.45
	5.16
	46.83
	0.61
	4.51
	44.00

	EPA 5
	0
	1
	2
	-6
	-13
	-13
	0.26
	1.26
	2.84
	0.25
	1.35
	3.38

	EPA 5
	0
	6
	12
	-6
	-13
	-13
	0.25
	1.46
	3.32
	0.19
	1.36
	3.39

	AWGN
	0
	1
	2
	-6
	-13
	-13
	0.06
	0.28
	0.61
	0.13
	0.49
	1.07

	AWGN
	0
	6
	12
	-6
	-13
	-13
	0.05
	0.30
	0.69
	0.12
	0.49
	1.04


· Proposal 1: For 10 MHz, reuse the existing RSTD accuracy requirements and the existing RSTD measurement period requirements, while increasing the number of subframes per positioning occasion e.g. to Nprs=2.

· Proposal 2: For 5 MHz, reuse the existing RSTD accuracy requirements and the existing RSTD measurement period requirements, while increasing the number of subframes per positioning occasion e.g. to Nprs=4.

· Proposal 3: For 1.4 MHz, reuse the existing RSTD accuracy requirements, and assume 3x6 PRS subframes needed for a measurement. The measurement period is extended when Nprs<3x6, otherwise it is extended (M is to be scaled with ceil(3x6/Nprs)).
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