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1 
Introduction
In RAN #60 meeting, a new study item of positioning enhancements for E-UTRA [1] was approved. One of objective 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 different system bandwidths. Therefore, in this contribution we will study the accuracy requirement of RSTD measurement in case of larger bandwidth e.g. 20M. 
2 Discussion
In current RAN4 spec [2] RSTD measurement accuracy requirement is shown in the table below. 

Table 1. RSTD measurement accuracy requirement in Rel10[2]
	Parameter
	Minimum PRS
bandwidth which is minimum of serving cell channel bandwidth and the PRS bandwidths of the reference cell and the measured neighbour cell i Note 4 
[RB]
	Minimum number

of

available measurement subframes between the reference cell and the measured neighbour cell
	Unit
	Accuracy   [Ts]
	Conditions

	
	
	
	
	
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 23, 24, 33, 34, 35, 36, 37, 38, 39, 40
	Bands 2, 5, 7, 41
	Band 25
	Bands

3, 8, 12, 13, 14, 17, 20, 22
	Bands

9, 42, 43

	
	
	
	
	
	Io
	Io
	Io
	Io
	Io

	RSTD for (PRS Ês/Iot)ref ≥ -6dB and  (PRS Ês/Iot)i ≥ -13dB
	(6
	6
	Ts
	±15
	-121dBm /15kHz
…
-50dBm/ BWChannel
	-119dBm /15kHz
…
-50dBm/ BWChannel
	-117.5dBm /15kHz
…
-50dBm/ BWChannel
	-118dBm /15kHz
…
-50dBm/ BWChannel
	-120dBm /15kHz
…
-50dBm/ BWChannel

	
	(25
	≥2
	
	±6
	
	
	
	
	

	
	(50
	≥1
	
	±5
	
	
	
	
	

	Note 1:
Io is assumed to have constant EPRE across the bandwidth. 

Note 2:
Ts is the basic timing unit defined in TS 36.211 [16].

Note 3:
PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in [24].

Note 4:
The serving cell, the reference cell, and the measured neighbour cell i are on the same carrier frequency.


We can see when PRS bandwidth is larger than 50RBs RSTD measurement requirements are same. However, RSTD measurement is based on computation of the cross correlation product between two adjacent PRS OFDM symbols in 
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 subframe of cell 
[image: image2.wmf]c

 as well as given in the equation below. 
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 is the demodulated PRS symbol. And
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 denote the OFDM subcarrier and OFDM symbol index respectively. 
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denotes the set of subcarriers occupied by PRSs in given subframe.  
Thus it is clear that for the larger bandwidth, the sequence length of PRS is longer and RSTD estimation error from PRS sequence correlation can be much lower. That is RSTD measurement accuracy requirement in case of larger bandwidth ,e.g. 20MHz, shall be higher than that of narrower bandwidth in order to obtain more accurate positioning performance. 

3 Simulation
The simulation assumptions for RSTD measurements accuracy are listed in Table2 below, which is based on RSTD test configuration in Rel10 also[2].
Table 2: General Test Parameters for RSTD

	Parameter
	Unit
	Value
	Comment

	
	
	Test1
	Test2
	
	

	PCFICH/PDCCH/PHICH parameters
	
	R.6 FDD
	R.6 FDD
	R.6 FDD
	As specified in section A.3.1.2.1

	OCNG Patterns defined in A.3.2.1
	
	R.6 FDD
	OP.6 FDD
	OP.6 FDD
	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols (other than those in the PRS subframes). There is no PDSCH allocated in the subframe transmitting PRS.

	Reference cell
	
	Cell 1 
	

	Neighbour cell
	
	Cell 2
	

	Channel Bandwidth (BWchannel)
	MHz
	10
	15
	20
	

	PRS Bandwidth
	RB
	50
	75
	100
	PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data 

	PRS configuration Index 
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	2
	2
	2
	As defined in 3GPP TS 36.211

	Number of  consecutive positioning downlink subframes 
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	1
	1
	1
	As defined in 3GPP TS 36.211

	SNR of reference cell
	dB
	-6
	-6
	-6
	

	PRS 
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s

I

Ê

 of neighbor cell
	dB
	-13
	-13
	-13
	

	prs-MutingInfo
	
	Cell 1: ‘11110000’
Cell 2: ‘11110000’
	See section 6.5.1.2 in 3GPP TS 36.355 for more information

	Cell ID
	
	(Cell ID of cell 1 – Cell ID of cell 2) mod 6 = 1
	

	expectedRSTDNote4
	us
	0
	

	expectedRSTDUncertainty 
	us
	5
	

	CP length
	
	Normal
	


For FeICIC RRM measurement, e.g. RSRP, some interference cells should be considered to evaluate the practical performance. However, RSTD measurement can avoid the interference up to 6 neighbor cells because of PRS pattern. Therefore only 2 cells need be considered in our simulation. One served as neighbor cell for RSTD measurement, the other is reference cell indeed.

The simulations result for the larger system bandwidth (number of PRS > 50 RBs) is given below. The performance metric denoted as “y” axis in Figure 1 is the percentage of measurement sampling in which RSTD is less than the requirement of TS36.133[2] (e.g. ±5Ts for >10MHz system bandwidth).
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Figure 1. RSTD simulation results 
Observation 1: RSTD estimation error for the bandwidth larger than 10MHz, e.g. 20MHz, is extremely lower than the requirement in Rel10 which is same as that of 10MHz (±5Ts). With these results it is obvious that RSTD measurement accuracy requirement for larger bandwidth beyond Rel10 shall be refined to enhance the positioning performance. 
Observation 2: At same time regarding to the practical minimum sampling time resolution is Ts@20MHz , the feasible RSTD measurement accuracy requirement when the system bandwidth is larger than 10MHz shall not less than ±1Ts. 
Proposal 1:RSTD measurement accuracy requirement for the larger bandwidth( >10MHz) beyond Rel10 shall be redefined for the enhancement positioning performance.
4 
Conclusion
In this contribution simulation results of RSTD measurement accuracy in case of larger bandwidth (>10MHz) are presented. From the simulation results and analysis the proposal can be drawn as:
Proposal 1:RSTD measurement accuracy requirement for the larger bandwidth( >10MHz) beyond Rel10 shall be redefined for the enhancement positioning performance.
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