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1 [bookmark: _Ref47362130][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The study item of expanding and improving NR positioning has been agreed in [1], including various enhancements such as supporting positioning in sidelink, supporting the positioning for RedCap UE, improving power efficiency and positioning accuracy, etc. The evaluation methodology for eMBB scenario and IIOT scenario has been defined in Rel-16 and Rel-17.
In this contribution,  to facilitate the discussion and evaluation, the methodology for sidelink positioning evaluation should be defined:
	· [bookmark: OLE_LINK2][bookmark: _Hlk101519030]Study solutions for sidelink positioning considering the following: [RAN1, RAN2] 
· Scenario/requirements 
· Coverage scenarios to cover: in-coverage, partial-coverage and out-of-coverage
· Requirements: Based on requirements identified in TR38.845 and TS22.261 and TS22.104
· Use cases: V2X (TR38.845 [2]), public safety (TR38.845), commercial (TS22.261 [3]), IIOT (TS22.104 [4])
· Spectrum: ITS, licensed
· Identify specific target performance requirements to be considered for the evaluation based on existing 3GPP work and inputs from industry forums [RAN1]
· Define evaluation methodology with which to evaluate SL positioning for the uses cases and coverage scenarios, reusing existing methodologies from sidelink communication and from positioning as much as possible [RAN1]. 
· Study and evaluate performance and feasibility of potential solutions for SL positioning, considering relative positioning, ranging and absolute positioning: [RAN1, RAN2]
· Evaluate bandwidth requirement needed to meet the identified accuracy requirements [RAN1]
· Study of positioning methods (e.g. TDOA, RTT, AOA/D, etc) including combination of SL positioning measurements with other RAT dependent positioning measurements (e.g. Uu based measurements) [RAN1]
· Study of sidelink reference signals for positioning purposes from physical layer perspective, including signal design, resource allocation, measurements, associated procedures, etc, reusing existing reference signals, procedures, etc from sidelink communication and from positioning as much as possible [RAN1]
· Study of positioning architecture and signalling procedures (e.g. configuration, measurement reporting, etc) to enable sidelink positioning covering both UE based and network based positioning [RAN2, including coordination and alignment with RAN3 and SA2 as required]
· Note: When the bandwidth requirements have been determined and the study of sidelink communication in unlicensed spectrum has progressed, it can be reviewed whether unlicensed spectrum can be considered in further work. Checkpoint at RAN#97 to see if sufficient information is available for this review.


2 Evaluation methodology
In this section, several essential issues on the NR sidelink positioning methodology will be discussed, including scenario deployment, channel model, antenna model, performance metric.

2.1 Scenario 
According to the SID of expanding and improving NR positioning, the supported use cases are not limited to V2X, but also include public safety, commercial scenario and IIOT. In this section, those scenarios are discussed and the baseline scenario for SL positioning evaluation is proposed.
For the use cases in SID, the related scenario, parameters, and channel model defined in previous release are summarized in Table 1
Table 1 channel model of four use cases
	Use case
	Public Safety
	Commercial
	IIOT
	V2X

	scenario
	Indoor/Umi/UMa
	Indoor/Umi/UMa
	InF-SH/InF-DH
	Urban/Highway

	Channel model
	Uu only
channel model in TR38.901 is used
	Uu only and
channel model in TR38.901 is used
	Uu only and
channel model in TR38.901 is used
	Uu and sidelink, and
channel model in TR37.855 is used



Use case of public safety and commercial
Some issues for public safety and commercial use case have been discussed in Rel-17 sidelink evaluation methodology and the following conclusions related to them have been agreed.
	Agreements:
For the public safety and commercial use cases, reuse the parameters of “Reference system deployments” specified in Section A.2.1.1 of TR 36.843 with following modification:
· Carrier frequency: 
· Include 3.5 GHz for commercial use case (optional)
· System bandwidth: 
· Include 40 MHz for commercial use case (optional) and 20 MHz dedicated spectrum for out-of-coverage scenarios (optional)
· “eNB” is replaced by “gNB”

Agreements:
0. For the layout for public safety and commercial use cases, support “7 macro sites with 3 cells per site in the layout”

Agreements:
0. For public safety use case, at least following layout option is supported:
· Option 5 of TR 36.843: Urban macro (1732m ISD) 
· UE dropping as in Table A.2.1.1-1
· All UEs are outdoors UEs 
· Mix of outdoor and indoor UEs

Agreements:
· For commercial use case, at least following layout options are supported:
· Option 3 of TR 36.843: Urban macro (500m ISD) (all UEs outdoor) 
· UE dropping as in Table A.2.1.1-1
· All UEs are outdoors UEs
· Option 1: Urban macro (500m ISD) + 1 RRH/Indoor Hotzone per cell for optional
· UE dropping as in Table A.2.1.1-1
· Mix of outdoor and indoor UEs
· Option 5 of TR 36.843: Urban macro (1732m ISD) for optional
· UE dropping as in Table A.2.1.1-1
· All UEs are outdoors UEs
· Mix of outdoor and indoor UEs

Agreements:
For the public safety and commercial use cases, reuse the parameters of “Channel models” specified in Section A.2.1.2 of TR 36.843 with following modification:
· Each component of channel model reuses what is specified in TR 38.901.

Agreements:
· For public safety and commercial use cases, at least following option is supported for UE RF parameters:
· Reuse the number of TX AP, the number of RX AP, antenna gain for P-UE specified in TR 37.885.


From the conclusion above, the scenario and channel model for public safety and commercial use case is similar that same evaluation assumption for positioning can be shared for them. However, considering that the agreed parameters are not comprehensive, e.g., the channel model and antenna model of UE to UE link should be updated, which may introduce extra work load in the limited timeline. Hence, the use case of public safety and commercial are desirable to be set as low priority. 
[bookmark: _Ref102154171]Proposal 1: Use case of public safety and commercial share the same evaluation assumption.
[bookmark: _Ref102154175]Proposal 2: Considering the timeline and overload of simulation for positioning, defining the sidelink channel model and evaluating positioning performance for public safety and commercial use cases can be set as low priority.

Use case of IIOT
The majority parameters of network topology for IIOT use case have been defined in TR38.901 and applied to the evaluation of positioning based on Uu interface in Rel-17. And there are no related discussions in sidelink evaluation. Hence, if evaluating sidelink positioning for IIoT use case,  both scenario and channel model should be discussed.
[bookmark: _Ref102154259]Observation 1: IIOT use case only was discussed and applied in Uu interface in Rel-17 and both scenario and channel model need to be discussed if evaluating SL positioning for IIoT use case.
[bookmark: _Ref102154178]Proposal 3: Considering the timeline and overload of simulation for positioning, IIoT use cases can be set as low priority.

Use case of V2X


[image: ]

[bookmark: _Ref101026309][bookmark: _Hlk101454662]Figure 1 network topology of urban scenario
[image: ]

[bookmark: _Ref101454957]Figure 2 network topology of highway scenario
The urban street scenario based Manhattan model and highway scenarioa are shown in Figure 1 and Figure 2 respectively, which have been defined for evaluation for NR V2X. The existing V2X evaluation methdology, related channel model and deployment can be easily extended for the evaluation of sidelink positioning with scarce modification. 
[bookmark: _Ref102154263]Observation 2: The network topology of urban and highway scenario and UE deployment defined for NR V2X can be reused for the evaluation of sidelink positioning.
[bookmark: _Ref102154181]Proposal 4: Considering the existing simulation assumption for V2X use case, V2X use cases can be seen as baseline for SL positioning evaluation.

The evaluation assumption below and above 6 GHz are provided in TR 37.885. For sidelink positioning, it is proposed that only FR1 is considered for evaluation in current release since the evaluation assumption for FR2 in sidelink has not updated and it will be discussed at Q4 in this year. The evaluation scenario parameter can be all used for evaluation except for the bandwidth value with the modification in Table 6.1.1-1 of TR 37.885 (Table 6.1.1-1 Evaluation scenarios below 6 GHz) as following table marked by red.
Proposal 5: Evaluation scenarios below 6 GHz can be seen as baseline for SL positioning evaluation.
Table 2 Evaluation scenarios for sidelink positioning below 6 GHz
	Parameters
	Urban grid for eV2X
	Highway for eV2X

	Carrier frequency 
	Macro to/from vehicle/pedestrian UE : 4 GHz 
Between vehicle/pedestrian UE: 6 GHz
Micro BS to/from vehicle/pedestrian UE : 4 GHz 
UE-type-RSU to/from vehicle/pedestrian UE: 6 GHz 
Note: Agreed value does not mean non-ITS band is precluded for real deployment for sidelink
	Macro to/from vehicle/pedestrian UE : 2 GHz or 4GHz
Between vehicle/pedestrian UE: 6 GHz
Micro BS to/from vehicle/pedestrian UE : 4 GHz
UE-type-RSU to/from vehicle/pedestrian UE: 6 GHz
Note: Agreed value does not mean non-ITS band is precluded for real deployment for sidelink

	Simulation bandwidth
	100 MHz (DL+UL) 
5, 10 and 20 MHz (baseline for SL)
	100 MHz (DL+UL)
5, 10 and 20 MHz (baseline for SL)

	BS Tx power 
	Macro BS: 49dBm PA scaled down proportionally with simulation BW when system BW is higher than simulation BW. Otherwise, 49dBm 
Micro BS: 24dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 24dBm

Note: 33dBm for RSU is not precluded
	Macro BS: 49dBm PA scaled down proportionally with simulation BW when system BW is higher than simulation BW. Otherwise, 49dBm
Micro BS: 24dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 24dBm

Note: 33dBm for RSU is not precluded

	UE Tx power 
	Vehicle/pedestrian UE or UE type RSU: 23dBm

Note: 33dBm is not precluded 
	Vehicle/pedestrian UE or UE type RSU: 23dBm

Note: 33dBm is not precluded 

	BS receiver noise figure
	5dB
	5dB

	UE receiver noise figure
	9 dB



[bookmark: _Ref102154185]Proposal 6: Simulation bandwidth can be 5,10 and 20 M for SL positioning evaluation.
Regarding the deployment of UE in V2X scenario, vehicle UE and pedestrian UE are modelled, whose location can be determined by positioning of each other or via RSU based on relative or absolute positioning. Therefore, positioning for vehicle UE based on V2V/V2P/V2R link and positioning for pedestrian UE based on P2V/P2P/P2R link should be included in the evaluation. 
[bookmark: _Ref102154189]Proposal 7: Positioning for vehicle UE based on V2V/V2P/V2R link and positioning for pedestrian UE based on P2V/P2P/P2R link should be contained in the evaluation.

2.2 Antenna model
The current antenna configuration in TR37.885[5] for V2X contains two configuration for the location of antenna as following: 
Option 1: Each antenna panel is deployed on the rooftop of the vehicle
Option 2: The antenna panel is deployed on the different location in the vehicle, e.g. one panel at the front bumper and one panel at the rear bumper or one panel at the front rooftop and one panel at the rear rooftop. 
According to the analysis in the 5GAA LS, the distributed antennas on the vehicle may affect the positioning performance and reduce the number of gNB/RSU, which shall be more realistic for the evaluation. Therefore, the distributed antenna configuration should be supported for the sidelink evaluation.
[bookmark: _Ref102154195]Proposal 8: Support distributed antenna configuration  for V2X positioning evaluation.

2.3 Performance metric
[bookmark: _Ref102154199]According to the simulation model defined in Rel-16 and Rel-17, the positioning accuracy is the essential metric for the evaluation including horizontal and vertical accuracy, which can also be regarded as the baseline metric for sidelink evaluation in Rel-18 positioning. Moreover, the relative positioning and ranging are introduced in the scope according to the SID. Hence, horizontal and vertical accuracy and the accuracy of distance and angle should be defined as the performance metric of the sidelink positioning. Other metrics like latency of physical layer or high layer and UE power consumption can be evaluated analytically for the proposed solutions.
Proposal 9: The following performance metric for sidelink evaluation should be defined:
· [bookmark: _Hlk102154225]For relative and absolute positioning
· horizontal accuracy
· vertical accuracy
· Ranging for distance
· accuracy of distance
· Ranging for angle
· accuracy of angle

2.4 UE selection
For one UE in the simulation, there are multiple UEs to select for constituting a pair of UEs for positioning evaluation. How to select suitable UE pair(s) for a UE for accuracy evaluation also needs to be considered. Two options are provided that option 1 is selecting the nearest UE and option 2 is selecting the UE in a certain range. Both of the two options are reasonable for evaluation and at least, the method of UE pair selection used for evaluation should be provided with evaluation results.
[bookmark: _Ref102157893]Proposal 10: Companies should provide the method of UE pair selection in the simulation assumption.
3  Evaluation results
According to the evaluation model defined in TR37.885 for sidelink, some preliminary simulation results are provided based on the evaluation methodology in the following subsection. Detail simulation assumptions can be found in Appendix.
3.1 Absolute positioning
In this subsection, evaluation results of absolute positioning in urban scenario are provided from Figure 3 to Figure 5 based on multiple UEs location. The measurement algorithm based threshold and MUSIC is used for the timing estimation between two UEs. And the performance of 2 panel antenna is simulated in the urban with the MUSIC algorithm.
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	[bookmark: _Ref102157807]Figure 3 Evalution result based on threshold algorithm with 1 panel
	Figure 4 Evalution result based on MUSIC detection algorithm with 1 panel

	[image: ]

	[bookmark: _Ref102146918]Figure 5 Evalution result based on MUSIC detection algorithm with 2 panels


[bookmark: _Hlk102153777]The positioning accuracy result is provided in Table 3.
[bookmark: _Ref102152731]Table 3 Accuracy result in urban scenario with absolute positioning
	[bookmark: _Hlk102153861]Positioning algorithm
	General paramters
	50%
	67%
	80%
	90%

	V2V absolute positioning based on threshold algorithm
	20M and 1panel
	5.27
	7.96
	11.08
	16.49

	
	10M and 1panel
	7.9
	11.88
	15.06
	19.76

	
	5M and 1panel
	15.34
	21.73
	27.67
	33.57

	V2V absolute positioning based on MUSIC algorithm
	20M and 1panel
	1.53
	2.9
	4.31
	6.85

	
	10M and 1panel
	1.79
	3.19
	4.76
	8.01

	
	5M and 1panel
	2.06
	3.47
	5.1
	8.08

	
	20M and 2panel
	0.68
	1.23
	1.96
	2.91

	
	10M and 2panel
	0.66
	1.22
	1.92
	3.1

	
	5M and 2panel
	0.85
	1.37
	2.21
	3.3


According to the evaluation result, following observations can be captured:
[bookmark: _Ref102154266]Observation 3: For V2V absolute positioning in urban scenario with 1 panel based on threshold algorithm, 90% UE can only achieve 16.49/19.76/33.57 accuacy under the system bandwidth of 20/10/5MHz respectively.
[bookmark: _Ref102154269]Observation 4: For V2V absolute positioning in urban scenario with 1 panel based on MUSIC algorithm, 90% UE can only achieve 6.85/8.01/8.08 accuacy under the system bandwidth of 20/10/5MHz respectively.
[bookmark: _Ref102154272]Observation 5: For V2V absolute positioning in urban scenario with 2 panel based on threshold algorithm, 90% UE can achieve 2.91/3.1/3.3 accuacy under the system bandwidth of 20/10/5MHz respectively.
3.2 Ranging 
In this subsection, evaluation results of ranging of distance in urban scenario are provided from Figure 6 to Figure 8. The measurement algorithm based threshold and MUSIC is used for the timing estimation. And the performance of 2 panel antenna is simulated in the urban with the MUSIC algorithm.
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	[bookmark: _Ref102153439]Figure 6 Evalution result based on threshold algorithm with 1 panel
	Figure 7 Evalution result based on MUSIC detection algorithm with 1 panel

	[image: ]

	[bookmark: _Ref102153445]Figure 8 Evalution result based on MUSIC detection algorithm with 2 panel


The positioning accuracy result is provided in Table 4.
[bookmark: _Ref102154814]Table 4 Distance accuracy result in urban scenario of ranging
	Positioning algorithm
	General paramters
	50%
	67%
	80%
	90%

	V2V distance ranging based on threshold algorithm
	20M and 1panel
	4.72
	6.81
	8.49
	10.57

	
	10M and 1panel
	8.57
	11.99
	15.51
	18.32

	
	5M and 1panel
	16.81
	23.59
	29.83
	34.94

	V2V distance ranging based on MUSIC algorithm
	20M and 1panel
	0.39
	0.56
	0.94
	2.04

	
	10M and 1panel
	0.39
	0.58
	1.05
	2.41

	
	5M and 1panel
	0.41
	0.63
	1.14
	2.42

	
	20M and 2panel
	0.37
	0.57
	0.99
	1.55

	
	10M and 2panel
	0.37
	0.52
	0.85
	1.62

	
	5M and 2panel
	0.37
	0.56
	1.02
	1.82


[bookmark: _Hlk102155137]According to the evaluation result, following observations can be captured:
[bookmark: _Ref102154274]Observation 6: For the distance accuracy in urban scenario with 1 panel based on threshold algorithm, 90% UE can only achieve 10.57/18.32/34.94 accuacy under the system bandwidth of 20/10/5MHz respectively.
[bookmark: _Ref102154277]Observation 7: For the distance accuracy in urban scenario with 1 panel based on MUSIC algorithm, 90% UE can achieve 2.04/2.41/2.42 accuacy under the system bandwidth of 20/10/5MHz respectively.
[bookmark: _Ref102154280]Observation 8: For the distance accuracy in urban scenario with 2 panel based on MUSIC algorithm, 90% UE can achieve 1.55/1.62/1.82 accuacy under the system bandwidth of 20/10/5MHz respectively.
Evaluation results of ranging of angle in urban scenario are provided in Figure 9. And AOA algorithm is used for the simulation. 
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	Figure 9 Evalution result based on AOA


The positioning accuracy result is provided in Table 5.
[bookmark: _Ref102154734]Table 5 Angle accuracy result in urban scenario of ranging
	Positioning algorithm
	General paramters
	50%
	67%
	80%
	90%

	V2V angle ranging based on AOA algorithm
	2 antennas
	4.89
	7.12
	10.1
	14.24

	
	4 antennas
	1.49
	2.4
	3.48
	4.97

	
	8 antennas
	0.55
	0.83
	1.14
	1.63


According to the evaluation result, following observations can be captured:
[bookmark: _Ref102155321]Observation 9: For the angle accuracy in urban scenario based on AOA algorithm, 90% UE can achieve 14.24/4.97/1.63 accuacy under the different number of antennas of 2/4/8 respectively.

3.3 Summary
From the evaluation metioned in 3.1 and 3.2, it comes to a conclusion as the following observations:
[bookmark: _Ref102159634]Observation 10: For timing based positioning, with the bandwidth decreasing, the performance decreased obviously based on threshold detection algorithm.
[bookmark: _Ref102159638]Observation 11: For timing based positioning, with the bandwidth decreasing, the performance decreased slightly based on super resolution algorithm (e.g., MUSIC detection algorithm).
[bookmark: _Ref102159640]Observation 12: For timing based positioning, positioning accuracy based on 2 panel can be improved compared with 1panel.
[bookmark: _Ref102159645]Observation 13: For V2V angle ranging with AoA positioning, the performance decreased obviously with the number of antennas decreasing.

4 Conclusion
In the contribution, we provide our considerations on the evaluation methodology for NR sidelink positioning with the following proposals. 
Proposal 1: Use case of public safety and commercial share the same evaluation assumption.
Proposal 2: Considering the timeline and overload of simulation for positioning, defining the sidelink channel model and evaluating positioning performance for public safety and commercial use cases can be set as low priority.
Proposal 3: Considering the timeline and overload of simulation for positioning, IIoT use cases can be set as low priority.
Proposal 4: Considering the existing simulation assumption for V2X use case, V2X use cases can be seen as baseline for SL positioning evaluation.
Proposal 6: Simulation bandwidth can be 5,10 and 20 M for SL positioning evaluation.
Proposal 7: Positioning for vehicle UE based on V2V/V2P/V2R link and positioning for pedestrian UE based on P2V/P2P/P2R link should be contained in the evaluation.
Proposal 8: Support distributed antenna configuration  for V2X positioning evaluation.
Proposal 9: The following performance metric for sidelink evaluation should be defined:
· For relative and absolute positioning
· horizontal accuracy
· vertical accuracy
· Ranging for distance
· accuracy of distance
· Ranging for angle
· accuracy of angle
Proposal 10: Companies should provide the method of UE pair selection in the simulation assumption.
Observation 1: IIOT use case only was discussed and applied in Uu interface in Rel-17 and both scenario and channel model need to be discussed if evaluating SL positioning for IIoT use case.
Observation 2: The network topology of urban and highway scenario and UE deployment defined for NR V2X can be reused for the evaluation of sidelink positioning.
Observation 3: For V2V absolute positioning in urban scenario with 1 panel based on threshold algorithm, 90% UE can only achieve 16.49/19.76/33.57 accuacy under the system bandwidth of 20/10/5MHz respectively.
Observation 4: For V2V absolute positioning in urban scenario with 1 panel based on MUSIC algorithm, 90% UE can only achieve 6.85/8.01/8.08 accuacy under the system bandwidth of 20/10/5MHz respectively.
Observation 5: For V2V absolute positioning in urban scenario with 2 panel based on threshold algorithm, 90% UE can achieve 2.91/3.1/3.3 accuacy under the system bandwidth of 20/10/5MHz respectively.
Observation 6: For the distance accuracy in urban scenario with 1 panel based on threshold algorithm, 90% UE can only achieve 10.57/18.32/34.94 accuacy under the system bandwidth of 20/10/5MHz respectively.
Observation 7: For the distance accuracy in urban scenario with 1 panel based on MUSIC algorithm, 90% UE can achieve 2.04/2.41/2.42 accuacy under the system bandwidth of 20/10/5MHz respectively.
Observation 8: For the distance accuracy in urban scenario with 2 panel based on MUSIC algorithm, 90% UE can achieve 1.55/1.62/1.82 accuacy under the system bandwidth of 20/10/5MHz respectively.
Observation 9: For the angle accuracy in urban scenario based on AOA algorithm, 90% UE can achieve 14.24/4.97/1.63 accuacy under the different number of antennas of 2/4/8 respectively.
Observation 10: For timing based positioning, with the bandwidth decreasing, the performance decreased obviously based on threshold detection algorithm.
Observation 11: For timing based positioning, with the bandwidth decreasing, the performance decreased slightly based on super resolution algorithm (e.g., MUSIC detection algorithm).
Observation 12: For timing based positioning, positioning accuracy based on 2 panel can be improved compared with 1panel.
Observation 13: For V2V angle ranging with AoA positioning, the performance decreased obviously with the number of antennas decreasing.
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Appendix
Table 6 Simulation assumption for absolute positioning in V2V link
	Parameter
	V2V absolute positioning

	Carrier frequency 
	6GHz

	Subcarrier spacing
	15kHz

	Reference Signal Transmission Bandwidth
	5 MHz /10 MHz /20MHz

	Number of UEs
	10

	Number of symbols used per occasion
	1

	number of occasions used per positioning estimate
	1

	interference modelling (ideal muting, or other)
	ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	super resolution/threshold based

	Description of positioning technique / applied positioning algorithm (e.g. Least square, Taylor series, etc)
	taylor series

	Network synchronization assumptions
	Perfect sync


Table 7 Simulation assumption for ranging of distance in V2V link
	Parameter
	V2V distance ranging

	Carrier frequency 
	6GHz

	Subcarrier spacing
	15kHz

	Reference Signal Transmission Bandwidth
	5MHz /10MHz /20MHz

	Number of UE
	1

	Number of symbols used per occasion
	1

	number of occasions used per positioning estimate
	1

	interference modelling (ideal muting, or other)
	ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	super resolution/threshold based

	Description of positioning technique / applied positioning algorithm (e.g. Least square, Taylor series, etc)
	taylor series

	Network synchronization assumptions
	Perfect sync


Table 8 Simulation assumption for ranging of angle in V2V link
	Parameter
	V2V angle ranging

	Carrier frequency 
	6GHz

	Subcarrier spacing
	15kHz

	Reference Signal Transmission Bandwidth
	20MHz

	Number of UE
	1

	Number of symbols used per occasion
	1

	number of occasions used per positioning estimate
	1

	interference modelling (ideal muting, or other)
	ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	super resolution

	Description of positioning technique / applied positioning algorithm (e.g. Least square, Taylor series, etc)
	taylor series

	Network synchronization assumptions
	Perfect sync

	VUE  antenna number
	2

	LOS probability
	All LOS
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