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1 Introduction
In RAN #60 plenary, a new SI proposal ‘positioning enhancement for E-UTRA’[1] was approved. The scope of this SI is to study accuracy enhancements for current positioning mechanisms such as OTDOA and E-CID based on UE Rx-Tx time difference measurement in heterogeneous deployment scenarios and different system bandwidths. The BW related possible enhancement points are listed as,

· Larger available bandwidths (e.g. 15 and 20MHz for OTDOA and 10, 15, and 20 MHz for E-CID based on UE Rx-Tx time difference measurement).

· Smaller available bandwidths (e.g. 1.4 and 3 MHz for OTDOA and E-CID based on UE Rx-Tx time difference measurement)
In the overview contribution [2], the justifications for BW-related positioning measurement enhancement are analyzed in detail. Although some of the simulations were performed in R9 requirement definition, we think it is necessary to simulate the narrow and wide BW case since in R12 the implementation of UE may be updated to improve the measurement quality. On the other hand, the performance under small BW cannot fulfil certain positioning requirement, e.g. FCC requirement, and that is the motivation to improve the corresponding measurement performance requirement.
For feasibility of evaluation, we propose the link level simulation assumptions for performance requirement evaluation in this contribution, and the corresponding TP is also proposed.
2 Simulation assumptions for RSTD measurement performance simulation
In RAN4 #53 meeting, the link level simulation assumption for RSTD was approved and it became the baseline simulation assumption for Release-9 RSTD measurement accuracy requirement evaluation. We can reuse this aligned simulation assumption for positioning enhancement evaluation.
In [3], the simulation assumption for RSTD measurement performance simulation was proposed, and summarized as,
Table 1 Simulation assumptions for RSTD measurement accuracy 

	Parameter
	Value

	Cell layout
	· 3 cells at distinct locations
· the distances between each cell and target UE are identical

	Cell ID scenarios
	(0, 1, 2)

	Network synchronization
	Synchronous

	Data and CCH load
	100%

	Cyclic prefix
	Normal

	DRX
	OFF

	Carrier frequency 
	2 GHz

	Carrier bandwidth
	· 1.4 MHz (for narrow PRS BW)
· 20 MHz (for wide PRS BW)

	Channel model
	· AWGN(Baseline), 

· ETU30, 
· EPA5 

	Ês/Noc 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
	2 equal-gain uncorrelated antennas

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

	Number of consecutive positioning subframes
	· 6 for 1.4MHz

· 1 for 20MHz
non-coherent accumulation

	Number of positioning occasions for a positioning fix
	1

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

	PRS transmission bandwidth
	Full carrier bandwidth

	Measurement bandwidth
	Full carrier bandwidth


3 Simulation assumptions for E-CID measurement performance simulation

The simulation assumptions for UE Rx-Tx time difference measurement was approved in RAN4 #53 for Release-9 [4]. We can reuse this aligned simulation assumptions for positioning enhancement evaluation. The proposed assumption is shown as below,
Table 2 Simulation assumptions for UE Rx-Tx time difference measurement accuracy
	Parameters
	Value

	Cell layout
	1 cell for UE Rx-Tx time difference measurement

	Measurement bandwidth
	· 1.4MHz
· 20MHz

	L1 measurement period
	200ms

	Measurement sampling rate
	5,

sample interval = 40ms

	Number of Tx Antennas
	1

	Number of Rx Antennas
	2, 

Both antennas with equal gain, no correlation between them

	DRX/DTX
	OFF

	Propagation conditions
	· AWGN
· ETU30
· EPA5

	Frequency 
	2.0GHz 

	Interference from cells not simulated [Noc]
	AWGN

	Geometry factor: Ês/Iot
	-3dB


4 Conclusion
In this contribution, the simulation assumption for positioning enhancement evaluation is proposed and the corresponding TP is attached in the annex.
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5
Feasibility on measurement performance enhancement under Wide-Bandwidth/Narrow-Bandwidth
5.1
General
In this section the simulation evaluation for wide-BW and narrow-BW positioning measurement performance are studied and the possible enhancements on positioning measurement are proposed..
Wide-BW cases: 20MHz (baseline), 15MHz;

Narrow-BW cases: 1.4MHz (baseline), 3MHz;
5.2
Scenarios

· RSTD measurement accuracy evaluation
-
Wide-BW case: using 20MHz PRS

-  Narrow-BW case: using 1.4MHz PRS

· UE Rx-Tx time difference measurement accuracy evaluation
-
Wide-BW case: using 20MHz CRS
-  Narrow-BW case: using 1.4MHz CRS
5.3
RSTD measurement performance for OTDOA

<Text will be added.>
5.3.1 
Simulation assumptions

Table 1 Simulation assumptions for RSTD measurement accuracy 

	Parameter
	Value

	Cell layout
	· 3 cells at distinct locations
· the distances between each cell and target UE are identical

	Cell ID scenarios
	(0, 1, 2)

	Network synchronization
	Synchronous

	Data and CCH load
	100%

	Cyclic prefix
	Normal

	DRX
	OFF

	Carrier frequency 
	2 GHz

	Carrier bandwidth
	· 1.4 MHz (for narrow PRS BW)
· 20 MHz (for wide PRS BW)

	Channel model
	· AWGN(Baseline), 

· ETU30, 
· EPA5 

	Ês/Noc 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
	2 equal-gain uncorrelated antennas

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

	Number of consecutive positioning subframes
	· 6 for 1.4MHz

· 1 for 20MHz
non-coherent accumulation

	Number of positioning occasions for a positioning fix
	1

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

	PRS transmission bandwidth
	Full carrier bandwidth

	Measurement bandwidth
	Full carrier bandwidth



5.3.2 
Performance characterization
<Text will be added.>
5.4
UE Rx-Tx time difference measurement performance for E-CID
<Text will be added.>
5.4.1 
Simulation assumptions

Table 2 Simulation assumptions for UE Rx-Tx time difference measurement accuracy
	Parameters
	Value

	Cell layout
	1 cell for UE Rx-Tx time difference measurement

	Measurement bandwidth
	· 1.4MHz
· 20MHz

	L1 measurement period
	200ms

	Measurement sampling rate
	5,

sample interval = 40ms

	Number of Tx Antennas
	1

	Number of Rx Antennas
	2, 

Both antennas with equal gain, no correlation between them

	DRX/DTX
	OFF

	Propagation conditions
	· AWGN
· ETU30
· EPA5

	Frequency 
	2.0GHz 

	Interference from cells not simulated [Noc]
	AWGN

	Geometry factor: Ês/Iot
	-3dB



5.4.2 
Performance characterization
<Text will be added.>
<<<<<<<<<<<<<<<<<<<<<<<<Unchanged part skipped>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
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