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1 Introduction

In RAN#62bis meeting it was agreed that companies should summarize results for network based positioning. .   This contribution provides results under the guidance of the RAN1 chairman’s notes from RAN#62bis meeting.   
2 Simulation Results
This section summarizes positioning accuracy results when timing measurement are done based only on the transmitted SRS signal from UE. The scheduling of radio resources on the uplink could be either dynamic or semi-persistent. 
Position Accuracy Result for System BW-10MHz
	
	ETU (case1)
	ETU(case 3)
	EPA(case 1)
	EPA(case 3)

	100% load 
	67th 
	58m
	66m
	34m
	37m

	
	95th 
	100m
	250m
	85m
	250m

	
	90th 
	88m
	150m
	62m
	120m

	SRS Configuration

	SRS sequence length: 288

SRS Transmission: 100

SRS Periodicity: 5 subframe (no impact in accuracy for different periodicity)

SRS offset Power from PUSCH: 0

No SRS synchronization or coordination between cells

	System /Network Configuration

	System BW: 10MHz 

100% load : Users: 50 /MHz 

· IoT for 500m ISD  8.5 dB

· IoT for 1732m ISD 5.5dB

VOIP traffic with 50% activity factor


Table 1 Position Accuracy for 10 MHz Systems BW

Position Accuracy Result for System BW-5 MHz
	
	ETU (case1)
	ETU(case 3)
	EPA(case 1)
	EPA(case 3)

	100% Load 
	67th 
	60m
	65m
	35m
	35m

	
	95th 
	200m
	230m
	90m
	230m

	
	90th
	110m
	110m
	62m
	100m

	SRS Configuration

	SRS sequence length: 144

SRS Transmission: 200

SRS Periodicity: 5 subframe (no impact in accuracy for different periodicity)

SRS offset Power from PUSCH: 0

No SRS synchronization or coordination between cells

	System /Network Configuration

	System BW: 5MHz 

100% load : Users: 50 /MHz 

· IoT for 500m  ISD  8.5 dB

· IoT for 1732m  ISD 5.0dB

VOIP traffic with 50% activity factor


Table 2 Position Accuracy for 5MHz system BW
Information required from Network 

To calculate uplink timing measurement, each LMU needs to know the characteristics of the transmitted SRS signal. Following parameters, as shown in Table 3, is required from the network.

.

Table 3 SRS related Parameters

	Parameter
	Comment

	E-UTRA Absolute Radio Frequency Channel Number (EARFCN


	RRC 

RRC

	ul-Bandwidth
	

	Serving eCGI, Physical Cell Identity


	

	UL-CyclicPrefixLength
	

	srsBandwidth Configuration


	

	srsSubframeConfiguration


	

	srsBandwidth, b


	

	frequencyDomainPosition, Parameter: 
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	srsHoppingBandwidth, Parameter: bhop
	

	duration

	

	cyclicShift, Parameter: nSRS

	

	transmissionComb, Parameter: 
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	srs-ConfigurationIndex, Parameter: ISRS

	

	srs-MaxUpPts


	Applicable for TDD




3 Conclusion 

This contribution outlines the accuracy results for network based positioning for scenarios and assumptions agreed on [1]. It also outlines the network information that would be needed to support uplink timing measurement based on SRS.  Simulation methodology using SRS for timing measurement are described in [2]

 REF _Ref273539167 \r \h 
 \* MERGEFORMAT [3].  There is no change needed in RAN1 specification or any UE protocol specification for SRS based positioning. 
It should be worth noting here again that there is no need for demodulation of the signal at the serving or reference LMU, as the SRS sequence would be known a priori.  Hence, the timing measurement accuracy is not affected by the demodulation performance of the signal at the reference LMU. All participating LMU(s) have a noiseless reference available to make the timing measurement. 
Our evaluation show that network based positioning based on SRS meets the accuracy requirement for all scenarios outlined under [1] . Based on the results and relative advantages discussed, we believe that network based positioning based on SRS should be included for LTE networks.  
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