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1 Introduction

Network based positioning has been evaluated in RAN WG1 since June 2009, and the following decisions have so far been taken:

RAN WG1 #57bis

No increase of power or transmit activity compared to non-UTDOA operation.

Provide false alarm rate.

RAN WG1 #59bis

RAN1 has continued its evaluation of UTDOA at RAN1#59bis

RAN1 has not been able to conclude its feasibility evaluation positively

RAN1 has not been able to reach consensus on potential improvements relative to existing positioning methods for LTE.

2 Evaluation assumptions

RAN WG 1 has been tasked to continue the evaluation of UTDOA to determine if it is a feasible positioning method or not. 

There are four scenarios that should be evaluated; they are listed below in priority order

· Dynamic scheduling of VoIP packages in the eNB without SRS

· Dynamic scheduling of VoIP packages in the eNB together with SRS

· SPS scheduling of VoIP packages in the eNB without SRS

· SPS scheduling of VoIP packages in the eNB with SRS

RAN WG1 has been tasked by RAN WG2 according to LS [1] to evaluate dynamic scheduling. According to the LS response the LMU should position the UE without any scheduling information for the UE. 

2.1 Dynamic scheduling of VoIP packages in the eNB without SRS

Proposal

· For evaluation of network based positioning with dynamic scheduling without SRS we propose simulation assumptions according to Table 1
Table 1 Simulation assumptions for dynamic scheduling
	Parameter
	Assumption

	Cell layout
	Hexagonal Grid, wrap around, at least 57 cells

	Inter-Site distance
	500 m, 1732 m, 5000 m

	Antenna gain
	15 dBi (3-sector antenna as defined in TR 36.942)

	Distance-dependent pathloss
	L=128.1+37.6log10(R) (R in km)

	Carrier frequency
	2 GHz

	System load
	69 active VoIP users per MHz ‎[2]

	Penetration loss and UE speed
	Indoor: 20 dB, 3 km/h for 500m and 1732m (Case 1 and 3)

Outdoor: 10 dB, 30 km/h for 500m (Case 2) 

Outdoor: 10 dB, 3 km/h (Case for 5000 m)

	Carrier bandwidth
	1.4 MHz, 10 MHz

	UE power class
	23 dBm

	UE power control
	Closed-loop power control, full pathloss compensation
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	eNB noise figure
	5 dB

	Lognormal shadowing standard deviation
	8 dB

	Correlation distance of shadowing
	50 m

	Channel model
	ETU , EPA, 3GPP SCM urban macro 15deg angle spread can be considered 



	Cyclic prefix
	Normal

	Frequency reuse on PUSCH
	1 

	Resource block allocation
	1 resource block every 20 ms location in frequency and time is unknown to the LMU

	UE height
	2m AGL

	Coherent integration length
	0.5 ms

	Non coherent segments
	200

	RMS clock synchronization error between LMUs
	50 nsec

	RMS delay spread due to diffuse multipath
	200 nsec

	Inter-cell interference model
	Explicit modelling

	Detection window
	12.5 microseconds

	False alarm rate  (noise only)
	0.5 %

	Network synchronization
	Between LMUs


2.2 Dynamic scheduling of VoIP packages in the eNB with SRS

The second case to evaluate is dynamic scheduling together with SRS. For this scenario the LMU has knowledge of how the SRS is setup. The use case for SRS from the network perspective is frequency selective scheduling and beam forming. The beam forming could either be used for UL MU-MIMO or rely on reciprocity for DL beamforming. This scenario is either applicable to UEs with a high data rate or UE located at the cell edge. Consequently in a real network deployment all UEs that conduct a VoIP call will not have SRS setup in order to limit the overhead. The network positioning mechanism should according to the decision at RAN WG1 #57bis be done without an increase in transmission activity or transmission power from the UE, which prohibits setting up SRS purely for the purpose of positioning. Therefore, SRS parameters used for positioning should be taken from typical SRS deployments.

Observation

· Network based positioning can not purely rely on SRS

Proposal

· For evaluation of network based positioning with dynamic scheduling with SRS we propose simulation assumptions according to Table 2
Table 2 Simulation assumptions for dynamic scheduling with SRS

	Parameter
	Assumption

	Cell layout
	Hexagonal Grid, wrap around, at least 57 cells

	Inter-Site distance
	500 m, 1732 m, 5000 m

	Antenna gain
	15 dBi (3-sector antenna as defined in TR 36.942)

	Distance-dependent pathloss
	L=128.1+37.6log10(R) (R in km)

	Carrier frequency
	2 GHz

	System load
	69 active VoIP users per MHz ‎[2]

	Penetration loss and UE speed
	Indoor: 20 dB, 3 km/h for 500m and 1732m (Case 1 and 3)

Outdoor: 10 dB, 30 km/h for 500m (Case 2) 

Outdoor: 10 dB, 3 km/h (Case for 5000 m)

	Carrier bandwidth
	1.4 MHz, 10 MHz

	UE power class
	23 dBm

	UE power control
	Closed-loop power control, full pathloss compensation
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	SRS subframe configuration
	TBD

	SRS bandwidth configuration
	7(1.4 MHz), 2 (10 MHz)

	Transmission comb
	Equally loaded

	Number of cyclic shifts used
	4
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	TBD

	SRS configuration index
	TBD

	eNB noise figure
	5 dB

	Lognormal shadowing standard deviation
	8 dB

	Correlation distance of shadowing
	50 m

	Channel model
	ETU , EPA, 3GPP SCM urban macro 15deg angle spread can be considered  

	Cyclic prefix
	Normal

	Frequency reuse on PUSCH
	1 

	Resource block allocation
	1 resource block every 20 ms location in frequency and time is unknown to the LMU

	UE height
	2m AGL

	Coherent integration length
	0.5 ms

	Non coherent segments
	200

	RMS clock synchronization error between LMUs
	50 nsec

	RMS delay spread due to diffuse multipath
	200 nsec

	Inter-cell interference model
	Need to be studied further

	Detection window
	12.5 microseconds

	False alarm rate  (noise only)
	0.5 %

	Network synchronization
	Between LMUs


2.3 SPS scheduling of VoIP packages in the eNB without SRS

The third scenario to evaluate is that a VoIP transmission is scheduled through SPS. There has been an extensive evaluation of this technique previously done in RAN WG1, with the conclusion at RAN WG 1 #59bis meeting that RAN WG1 has not been able to previously agree that this is a feasible technique. Since the evaluation has already been conducted and that RAN WG2 has indicated in [1] that not all UEs will support this mechanism, evaluation for this scenario should be considered with lower priority and should only be conducted if RAN WG1 thinks it will be give any more input to the discussion on network based positioning after the first has been evaluated.

Observation

· Network based positioning can not purely rely on SPS

Proposal

· For evaluation of network based positioning with semi-persistent scheduling without SRS we propose simulation assumptions according to Table 3
Table 3 Simulation assumptions for semi-persistent scheduling

	Parameter
	Assumption

	Cell layout
	Hexagonal Grid, wrap around, at least 57 cells

	Inter-Site distance
	500 m, 1732 m, 5000 m

	Antenna gain
	15 dBi (3-sector antenna as defined in TR 36.942)

	Distance-dependent pathloss
	L=128.1+37.6log10(R) (R in km)

	Carrier frequency
	2 GHz

	System load
	69 active VoIP users per MHz ‎[2]

	Penetration loss and UE speed
	Indoor: 20 dB, 3 km/h for 500m and 1732m (Case 1 and 3)

Outdoor: 10 dB, 30 km/h for 500m (Case 2) 

Outdoor: 10 dB, 3 km/h (Case for 5000 m)

	Carrier bandwidth
	1.4 MHz, 10 MHz

	UE power class
	23 dBm

	UE power control
	Closed-loop power control, full pathloss compensation
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	eNB noise figure
	5 dB

	Lognormal shadowing standard deviation
	8 dB

	Correlation distance of shadowing
	50 m

	Channel model
	ETU , EPA, 3GPP SCM urban macro 15deg angle spread can be considered 



	Cyclic prefix
	Normal

	Frequency reuse on PUSCH
	1 

	Resource block allocation
	1 resource block every 20 ms

	UE height
	2m AGL

	Coherent integration length
	0.5 ms

	Non coherent segments
	200

	RMS clock synchronization error between LMUs
	50 nsec

	RMS delay spread due to diffuse multipath
	200 nsec

	Inter-cell interference model
	Explicit modelling

	Detection window
	12.5 microseconds

	False alarm rate  (noise only)
	0.5 %

	Network synchronization
	Between LMUs


2.4 SPS scheduling of VoIP packages in the eNB with SRS

The fourth possibility to evaluate is the SPS transmission of the VoIP package together with SRS. This last evaluation case should be evaluated with lowest priority.

Proposal

· For evaluation of network based positioning with semi-persistent scheduling without SRS we propose simulation assumptions according to Table 4
Table 4 Simulation assumptions for semi-persisent scheduling with SRS

	Parameter
	Assumption

	Cell layout
	Hexagonal Grid, wrap around, at least 57 cells

	Inter-Site distance
	500 m, 1732 m, 5000 m

	Antenna gain
	15 dBi (3-sector antenna as defined in TR 36.942)

	Distance-dependent pathloss
	L=128.1+37.6log10(R) (R in km)

	Carrier frequency
	2 GHz

	System load
	69 active VoIP users per MHz ‎[2]

	Penetration loss and UE speed
	Indoor: 20 dB, 3 km/h for 500m and 1732m (Case 1 and 3)

Outdoor: 10 dB, 30 km/h for 500m (Case 2) 

Outdoor: 10 dB, 3 km/h (Case for 5000 m)

	Carrier bandwidth
	1.4 MHz, 10 MHz

	UE power class
	23 dBm

	UE power control
	Closed-loop power control, full pathloss compensation
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	SRS subframe configuration
	TBD

	SRS bandwidth configuration
	7(1.4 MHz), 2 (10 MHz)

	Transmission comb
	Equally loaded

	Number of cyclic shifts used
	4
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	TBD

	SRS configuration index
	TBD

	eNB noise figure
	5 dB

	Lognormal shadowing standard deviation
	8 dB

	Correlation distance of shadowing
	50 m

	Channel model
	ETU , EPA, 3GPP SCM urban macro 15deg angle spread can be considered  

	Cyclic prefix
	Normal

	Frequency reuse on PUSCH
	1 

	Resource block allocation
	1 resource block every 20 ms location in frequency and time is unknown to the LMU

	UE height
	2m AGL

	Coherent integration length
	0.5 ms

	Non coherent segments
	200

	RMS clock synchronization error between LMUs
	50 nsec

	RMS delay spread due to diffuse multipath
	200 nsec

	Inter-cell interference model
	Need to be studied further

	Detection window
	12.5 microseconds

	False alarm rate  (noise only)
	0.5 %

	Network synchronization
	Between LMUs


3 Conclusion

In this contribution we discuss simulation assumptions for network based positioning. We propose the following work plan for the evaluation and should be conducted in order of priority:

1. Dynamic scheduling of VoIP packages in the eNB without SRS

2. Dynamic scheduling of VoIP packages in the eNB together with SRS

3. SPS scheduling of VoIP packages in the eNB without SRS

4. SPS scheduling of VoIP packages in the eNB with SRS.

We propose a set of simulation parameters for each evaluation case.

In this contribution we also make the following observations

· Network based positioning can not purely rely on SRS

· Network based positioning can not purely rely on SPS

Based on the observations the most urgent mechanism to evaluate for network based positioning would be 

· Dynamic scheduling with the LMU not having knowledge about the scheduled information as according to the LS from RAN WG2 [1].
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