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Introduction
In RAN#110bis-e meeting, the following agreements were achieved for integrity of RAT dependent positioning.
	Agreement
· The following distributions are identified as candidates for modeling of the distribution for inter-TRP synchronization error (e.g., NR-RTD-Info in TS 37.355)
· Uniform distribution
· Note: this may already be consistent with the existing parameter NR-RTD-Info in TS 37.355
· Normal distribution
· Note: it is up to RAN2 how to use the identified distributions
Agreement
· For LMF-based positioning integrity mode, TRP location (e.g., Geographical Coordinates in TS 38.455) is an error source for DL-TDOA, DL-AoD, UL-TDOA, UL-AoA and multi-RTT.
· Note : Definition of “LMF-based positioning integrity mode” can be found in Table 9.4.1.1.1 in TR 38.857
· FFS : Specification impact of TRP location as an error source for LMF-based positioning integrity mode
· FFS : Model of the error source (e.g., distribution, mean and/or standard deviation for integrity)
Agreement
· Study the following alternatives for expression of angle of arrival measurement error for determination of positioning integrity for UL-AoA, and down select between Alt 1 and Alt 2:
· Alt. 1 : No conversion (e.g., the measurement error is expressed as error in AoA or ZoA in LCS/GCS)
· Alt. 2 : conversion function ( defined function of AoA/ZoA in LCS)
· FFS : Distribution of AoA measurement error for an NLOS/LOS link
· FFS : Other Details (e.g., mean, standard deviation)
Agreement
· Timing measurement error can be modeled as Normal distribution.
· Note : The timing measurement is applicable to RSTD, RTOA and UE/gNB Rx-Tx time difference measurement
· Note: it is assumed that the timing measurement error is associated with the first path
· Note: it is up to RAN2 how to use the identified distribution
Agreement
Capture the following into the TR
· For UE-based positioning integrity mode, potential specification impacts related to errors in assistance data (e.g., to inter-TRP synchronization error and TRP locations) are at least enhancements in assistance data sent from the LMF to the UE (e.g., inclusion of parameters related to the error sources)  
· Note : Definition of “UE-based positioning integrity mode” can be found in Table 9.4.1.1.1 in TR 38.857
Agreement
· For UE-based positioning integrity mode, study whether boresight direction of DL PRS (NR-DL-PRS-BeamInfo) and/or beam information (NR-TRP-BeamAntennaInfo) of DL PRS are error sources or not, focusing on the following aspects:
· Granularity of boresight direction of DL-PRS and its influence on positioning integrity
· Feasibility and complexity of modeling
· Feasibility of obtaining quality/statistical parameters of beam information from the gNB
· Influence on measurement errors at the UE 
· Other aspects are not precluded
· Note : Definition of “UE-based positioning integrity mode” can be found in Table 9.4.1.1.1 in TR 38.857
Agreement
· From RAN1 perspective, study of the application of DNU flag for determination of positioning integrity is within the scope of RAN2 discussion.
Agreement
· The following distributions are identified as candidates for modeling of the distribution for TRP location (e.g., NR-TRP-LocationInfo in TS 37.355) error
· Uniform distribution
· Note: this may already be consistent with the uncertainty related to NR-TRP-LocationInfo specified in TS 37.355 
· Normal distribution
· Note: it is up to RAN2 how to use the identified distributions
Agreement
· In the agreement on the distribution of the timing measurement error, it is assumed that the timing measurement error contains TEG related TX/RX timing error if the TEG related information is provided.
· Note: The timing measurement is applicable to RSTD, RTOA and UE/gNB Rx-Tx time difference measurement
· Note: it is assumed that the timing measurement error is associated with the first path
· Note: no more discussion on TEG related TX/RX timing error as an independent error source from timing measurement error
Agreement
· Study to determine whether DL PRS RSRP/RSRPP measurement is an error source for DL-AoD, focusing at least on the following aspect
· Impact of RSRP/RSRPP measurement on positioning accuracy
· FFS : Model of the error source (e.g., distribution, mean and/or standard deviation for integrity overbounding model, range)
[bookmark: _Hlk117152652]Agreement
· Study to determine whether SFN initialization time is an independent error source for the following positioning methods and integrity mode 
· UL-TDOA with LMF-based positioning integrity mode 
· UE-assisted DL-TDOA with LMF-based positioning integrity mode
· FFS : Model of the error source (e.g., distribution, mean and/or standard deviation for integrity overbounding model, range)
· Note : Definition of “LMF-based positioning integrity mode” can be found in Table 9.4.1.1.1 in TR 38.857



In this contribution, we provide our views on this integrity issue for RAT dependent positioning techniques from RAN1 perspective.
Discussion
2.1 Error source model 
2.1.1 Timing related measurement error
During the last meeting, the candidate distributions of the timing related measurement error were identified. However, more details should be provided for the distribution, i.e. std for normal distribution.
As shown in the following, the IE NR-TimingQuality in TS 37.355 defines the quality of a timing measurement value for DL-TDOA and Multi-RTT measurement at UE side, and the IE Measurement Quality in TS 38.455 defines the quality of timing value for UL-TDOA and Multi-RTT measurement at TRP side in terms of meter.   
37.355:
NR-TimingQuality-r16 ::= SEQUENCE {
	timingQualityValue-r16			INTEGER (0..31),
	timingQualityResolution-r16		ENUMERATED {mdot1, m1, m10, m30, ...},
	...
}
38.455:
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Measurement Quality
	M
	
	
	

	>Timing Measurement Quality
	
	
	
	

	>>Measurement Quality
	M
	
	INTEGER(0..31)
	TS 37.355 [14]

	>>Resolution
	M
	
	ENUMERATED(0.1m, 1m, 10m, 30m, …)
	TS 37.355 [14]

	>Angle Measurement Quality
	
	
	
	

	>>Azimuth Quality
	M
	
	INTEGER(0..255)
	

	>>Zenith Quality
	O
	
	INTEGER(0..255)
	

	>>Resolution
	M
	
	ENUMERATED (0.1deg, …)
	


These IEs are used to represent the deviation of the real distance from the estimation between a UE and a TRP. Basically, we think the candidate values of standard deviation of the error source model for integrity can be based on the candidate values of the above IEs, where the measurement uncertainty range is timingQualityValue*timingQualityResolution, so the maximum uncertainty values with different resolutions can be {3.1m, 31m, 310m, 930m}, i.e. 31*timingQualityResolution. 
Based on the uncertainty value range, we suggest the maximum standard deviation of the timing error source model is 


[image: ][image: ]
Figure1 Timing related measurements distribution with different stds
According to related parameters, the maximum of the uncertainty value is 31. Figure 1 shows the value of the uncertainty with n varying from 2 to 5. For normal distribution, the probability in the interval [-3std, +3std] is typically 0.9974. In general, it can be assumed that the distribution are almost all concentrated in the interval [-3std, +3std]. That is, the case of n = 3 represents that 99.74% timing error uncertainty is limited to [ which is also shown in the right one of Figure 1. When n is bigger or smaller than 3, the actual value range distributions seem too narrow or wider. Hence, we think n = 3 is appropriate for std value.
Furthermore, we suggest add new resolution values 0.5m, 5m, 20m for finer report granularity. 
Proposal 1: For distributions of timing related measurement error sources, the range of std can be based on the existing parameter NR-TimingQuality-r16:
· 
Std value:{0,1,2,... stdmax}, where   , and n= 3
· Resolution: {mdot1, mdot5, m1, m5, m10, m20, m30}

2.1.2 Angle related measurement error
During the last meeting, whether conversion function is needed for decorrelation of angle of arrival measurement were discussed. We provide our simulation in section 2.2, where AoA/ZoA measurements only based on LOS links are shown for RMa scenario. the evaluation results reveal that the curve is similar to normal distribution for AOA and ZOA respectively.
In addition to the simulation results, another concern on the conversion function is the complexity. In our understanding, the final purpose of the identification of the error source model is to calculate the PL, while the function applied can be overly complicated for computation. 
Hence, we suggest that AoA and ZoA should be separately modeled as normal distribution.
Proposal 2: The angle related measurements should be modeled as normal distribution.
· AoA and ZoA errors are separately modeled.
Proposal 3: There is no need to express the angle related error as a defined function of AoA/ZoA in LCS.

The following information element contains the TRP's best estimate of the angle measurement quality.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Measurement Quality
	M
	
	
	

	>Timing Measurement Quality
	
	
	
	

	>>Measurement Quality
	M
	
	INTEGER(0..31)
	TS 37.355 [14]

	>>Resolution
	M
	
	ENUMERATED(0.1m, 1m, 10m, 30m, …)
	TS 37.355 [14]

	>Angle Measurement Quality
	
	
	
	

	>>Azimuth Quality
	M
	
	INTEGER(0..255)
	

	>>Zenith Quality
	O
	
	INTEGER(0..255)
	

	>>Resolution
	M
	
	ENUMERATED (0.1deg, …)
	


A similar mechanism as timing measurement can be considered for angle measurement error distribution. That is, we can provide candidate values of the standard deviation based on value range of Angle Measurement Quality. From the table above, the measurement uncertainty range is Azimuth Quality/Zenith Quality*Resolution, so the maximum uncertainty value will be 255*Resolution.
Hence, we suggest that the maximum standard deviation of the angle related error source model is 


Similarly, we consider n=3 is appropriate.
Proposal 4: For angle related error sources, the range of the std can be based on the existing parameter Angle Measurement Quality.
· 
Std value:{0,1,2,... stdmax}, where, and n = 3
· Resolution: {0.1deg,...}

2.1.3 TRP location 
During the RAN1#110 meeting, TRP/ARP location was identified as error sources for DL-TDOA/DL-AOD and UL-AOA positioning methods.
Since TRP/ARP location indicates the coordinates of the transmission/antenna reference points for a set of TRPs, we can assume that the TRP/ARP location error can be modeled as either normal distribution or uniform distribution for horizontal and vertical domain respectively. 
The existing IE LocationUncertainty describes the uncertainty of the location coordinates as follows
LocationUncertainty-r16 ::= SEQUENCE {
	horizontalUncertainty-r16				INTEGER (0..255),
	horizontalConfidence-r16				INTEGER (0..100),
	verticalUncertainty-r16					INTEGER (0..255),
	verticalConfidence-r16					INTEGER (0..100)
}
	locationUNC
This field specifies the uncertainty of the location coordinates and comprises the following sub-fields:
-	horizontalUncertainty indicates the horizontal uncertainty of the ARP latitude/longitude. The ′horizontalUncertainty′ corresponds to the encoded high accuracy uncertainty as defined in TS 23.032 [15] and ′horizontalConfidence′ corresponds to confidence as defined in TS 23.032 [15].
-	verticalUncertainty indicates the vertical uncertainty of the ARP altitude. The 'verticalUncertainty' corresponds to the encoded high accuracy uncertainty as defined in TS 23.032 [15] and 'verticalConfidence' corresponds to confidence as defined in TS 23.032 [15].
If this field is absent, the uncertainty is the same as for the associated reference point location.


Between normal distribution and uniform distribution, we slightly prefer uniform distribution as it more represents the real deployment error and has less specification impact. If so, the existing parameter LocationUncertainty can be used to determine the range of the uniform distribution for ARP/TRP location error integrity calculation. 
Proposal 5: TRP/ARP location error distribution can be modeled as uniform distribution 
· The range of uniform distribution is [0, horizontalUncertainty] and [0, verticalUncertainty] for horizontal and vertical domain respectively.

2.1.4 Inter-TRP synchronization
In RAN1#110 meeting, inter-TRP synchronization was identified as an error source for UE-based positioning methods. For UE-based positioning methods, the IE NR-RTD-Info is used by the location server to provide time synchronization information between a reference TRP and a list of neighbor TRPs in the existing 37.355. 
However, for UE-assisted positioning methods, there is no longer inter-TRP synchronization in terms of the IE NR-RTD-Info existing in the specification, since the parameter NR-RTD-Info is only provided to enable UE-based downlink positioning. Therefore, we consider the synchronization problem in other ways, i.e. from the perspective of the SFN initialization time at LMF side.
Proposal 6: Inter-TRP synchronization error is not an error source for UE-assisted DL-TDOA.
For UE based positioning, it has been agreed the inter-TRP synchronization error is either uniform distribution or normal distribution. Because the inter-TRP synchronization is signaled by higher layer parameter NR-RTD-Info as follows, and the error is reflected by the synchronization uncertainty, i.e. rtd-RefQuality or rtd-Quality, hence, the similar distribution for timing measurement error should be used as shown in section 2.1.1. That is, normal distribution should be supported.  
NR-RTD-Info-r16 ::= SEQUENCE {
	referenceTRP-RTD-Info-r16		ReferenceTRP-RTD-Info-r16,
	rtd-InfoList-r16				RTD-InfoList-r16,
	...
}
ReferenceTRP-RTD-Info-r16 ::= SEQUENCE {
	dl-PRS-ID-Ref-r16				INTEGER (0..255),
	nr-PhysCellID-Ref-r16			NR-PhysCellID-r16		OPTIONAL,	-- Need ON
	nr-CellGlobalID-Ref-r16			NCGI-r15				OPTIONAL,	-- Need ON
	nr-ARFCN-Ref-r16				ARFCN-ValueNR-r15		OPTIONAL,	-- Need ON
	refTime-r16						CHOICE {
			systemFrameNumber-r16		BIT STRING (SIZE (10)),
			utc-r16						UTCTime,
			...
	},
	rtd-RefQuality-r16				NR-TimingQuality-r16	OPTIONAL,	-- Need ON
	...
}
RTD-InfoElement-r16 ::= SEQUENCE {
	dl-PRS-ID-r16					INTEGER (0..255),
	nr-PhysCellID-r16				NR-PhysCellID-r16		OPTIONAL,	-- Need ON
	nr-CellGlobalID-r16				NCGI-r15				OPTIONAL,	-- Need ON
	nr-ARFCN-r16					ARFCN-ValueNR-r15		OPTIONAL,	-- Need ON
	subframeOffset-r16				INTEGER (0..1966079),
	rtd-Quality-r16					NR-TimingQuality-r16,
	...
}
Proposal 7: For UE based positioning method, Inter-TRP synchronization error is normal distribution.
· 
Std value:{0,1,2,... stdmax}, where  , and n= 3
· Resolution: {mdot1, mdot5, m1, m5, m10, m20, m30}

2.1.5 SFN initialization time 
During the RAN1#110bis-e meeting, whether to consider SFN initialization time as an error source was discussed but consensus has not been reached.
Two integrity modes are under consideration:
· UL-TDOA with LMF-based positioning integrity mode 
· UE-assisted DL-TDOA with LMF-based positioning integrity mode
[bookmark: _GoBack]From our point of view, SFN initialization time indicates the synchronization of the system frame between the reference TRP and neighbor TRPs from the perspective of the LMF. The misalignment does have impact on positioning accuracy in LMF-based positioning methods. Hence, we consider to regard SFN initialization time as an error source. Similar as inter-TRP synchronization error described in section 2.1.4, we think SFN initialization error should be normal distribution.  
Proposal 8：Support to consider SFN initialization time as an error source. The error model is assumed to be a normal distribution.
· 
Std value:{0,1,2,... stdmax}, where  , and n= 3
· Resolution: {mdot1, mdot5, m1, m5, m10, m20, m30,..}

2.1.6 Beam information and boresight direction
In last RAN1#110 meeting, beam information of DL-PRS (e.g., NR-TRP-BeamAntennaInfo in TS 37.355) was proposed to be an independent error source.
However, from the perspective of beam sending, the minimum granularity is 0.1 degree in the IE NR-TRP-BeamAntennaInfo, which is fine enough to identify the beam in the current application scenarios.
When the receiver receives the beam configuration of DL-PRS, the problem about how to determine the beam and how to obtain the actual measurement angle are implementation issues. Therefore, the measurement errors on the receiving side should not be attributed to the errors caused by the assistance data. From gNB or LMF side, it is unclear why and how to model this error in assistance data.
In addition, considering the complexity of the actual channel, even if the sending beam is completely pointing to the target device in LOS links (that is, there is no error caused by granularity in the beam assistance data IE NR-TRP-BeamAntennaInfo and NR-DL-PRS-BeamInfo), errors will still occur on the receiving side, so the actual errors should be related to the AOA, AOD and other angle error sources that most companies have agreed upon.
In summary, we think it is an over design to consider the assistance data with the beam information and boresight direction as an independent error source. It is unclear how to get the model parameters for UE, gNB and even LMF. It is also unclear how those error can be reflected in the final integrity computation.
Proposal 9：The boresight direction of DL-PRS (e.g., NR-DL-PRS-BeamInfo in TS 37.355) and the beam information of DL-PRS (e.g., NR-TRP-BeamAntennaInfo in TS 37.355) should not be considered as error sources.

2.1.7 RSRP/RSRPP measurement error
In the DL-AoD positioning method, the UE position is estimated based on DL-PRS-RSRP measurements taken at the UE of downlink radio signals from multiple NR TRPs, along with knowledge of the spatial information of the downlink radio signals and geographical coordinates of the TRPs. The UE measures the downlink reference signal reception power of each beam/gNB, and then sends the measurement report to the location server. It is more like a finger print positioning method. If errors occur in RSRP/RSRPP measurements, the LCS may determine the wrong AoD, resulting in errors in positioning accuracy. However, it is unclear how RSRP/RSRPP measurement error can directly reflect the location calculation error. For example, it is unclear how much accuracy loss will be caused if there is 1dB or 2dB RSRP/RSRPP measurement error in a report. Hence, we slightly prefer not to consider RSRP/RSRPP as an error source for DL-AoD positioning method.
Proposal 10：For DL-AoD positioning method, RSRP/RSRPP should not be considered as an error source.

2.2 Evaluation results
In this section, we will illustrate some evaluation results for timing related and angle related measurement error in different scenarios.
Figure 1 and 2 show the evaluation of ToA error in terms of meters, using MUSIC method with 100MHz bandwidth. We evaluate the errors based on LOS and LOS&NLoS links in the results. More simulation assumptions can be found in table 5-1 in section 5.
[image: Integrity_Uma_LOS_40M_title]
Figure2 TOA error histogram in UMa LoS Scenario
[image: Integrity_Uma_LOSNLOS_40M]
Figure3 TOA error histogram in UMa Scenario with both LOS and NLOS
Figure 3, 4, 5, 6 show the evaluation of AoA/ZoA error in terms of degree for angle estimation accuracy, MUSIC method with 100MHz bandwidth is used. We evaluate the errors in three scenarios where AOA measurements only based on LOS links are shown in the results. More simulation assumptions can be found in table 5-2 in section 5.
[image: AOA]
Figure4 AoA error histogram in RMa
[image: ZOA]
Figure5 ZoA error histogram in RMa
[image: Integrity_Uma_AOA_20220726]
Figure6 AoA error histogram in UMa

[image: 4Rx][image: 8Rx]
Figure7 AoA error histogram in SL freeway scenario

2.3 Methodology for integrity transmission
2.3.1 Error source selection
After determining the error sources for integrity, the transmission of associated measurement results and assistance data should be considered as the top priority.
In Rel-16/17, there is a maximum of 64 TRPs for measurement report and 32 measurement instances in each measurement report where each measurement instance can further contain multiple measurement elements, resulting in huge amount of measurement results reported. If all these results are utilized for integrity results calculation, high complexity and redundancy will be caused.
From our point of view, it is reasonable just to select part of the results from the TRPs for integrity calculation. Some of the TRPs may have a long distance to the target UE, which means these TRPs have very small RSRP or there is no LOS path between these TRPs and the UE. They may have negligible impact on the integrity results.
Accordingly, we perform the simulation below. The corresponding evaluation assumptions can be obtained in table 5-3 and 5-4 in section 5.

[image: Integrity_Indoor_office_40M_title]
Figure8 Positioning accuracy after selecting appropriate 6/8/10/12 TRPs in indoor office
[image: Integrity_Indoor_factory-SH_40M]
Figure9 Positioning accuracy after selecting appropriate 6/8/10/12 TRPs in indoor factory
In the simulation, we sort and rank the TRPs according to their RSRP values at UE side. The results show that the curve changes little, if we get rid of the TRPs which rank low. In other words, it is sufficient that only some of configured TRPs are involved in integrity computation.
Observation 1: It is sufficient that only some of configured TRPs are involved in integrity computation.
Proposal 11: Support to select part of the measurement results or select part of the TRPs for integrity calculation.

2.3.2 Measurement error report for integrity
Based on the discussion during the last meeting, we have clearly figured out the identification of the error source and related modeling of the error source. However, there is little discussion on the signaling to transmit integrity parameter and its specification impact. For example, how to report the std value for timing and angle related measurement errors has not been mentioned during the meetings.
Basically, we assume these parameters can be transmitted per TRP and be reported in each measurement instance, since most of the measurement results or assistance data are reported/configured per TRP. However, we think it costs too much signaling overhead if parameters are transmitted in such small granularity.
One way to handle the issue is to bring flexibility to the measurement error report. Take DL-TDOA as an example, TRPs with similar distance to UE may share similar integrity parameter of RSTD errors. For the sake of simplicity, we can consider these TRPs as a whole and utilize one standard deviation to represent all of them. In this way, fewer std values will be transmitted during the procedure without sacrificing the accuracy. Another example is, for those TRPs having strong LOS links with UE, single std value report for integrity may be sufficient because of strong power first path existing, however, those TRPs having no strong LOS links with the UE, different std values are needed.  
Proposal 12: For some TRPs, e.g. having strong LOS links with UE, single std report for integrity can be shared.

Conclusion
In this contribution, we discuss the error source model and transmission for integrity of RAT dependent positioning, and we have the following observations and proposals:
Proposal 1: For distributions of timing related measurement error sources, the range of std can be based on the existing parameter NR-TimingQuality-r16:
· 
Std value:{0,1,2,... stdmax}, where  , and n= 3
· Resolution: {mdot1, mdot5, m1, m5, m10, m20, m30}
Proposal 2: The angle related measurements should be modeled as normal distribution.
· AoA and ZoA errors are separately modeled.
Proposal 3: There is no need to express the angle related error as a defined function of AoA/ZoA in LCS
Proposal 4: For angle related error sources, the range of the std can be based on the existing parameter Angle Measurement Quality.
· 
Std value:{0,1,2,... stdmax}, where, and n = 3
· Resolution: {0.1deg,...}
Proposal 5: TRP/ARP location distribution can be modeled as uniform distribution 
· The range of uniform distribution is [0, horizontalUncertainty] and [0, verticalUncertainty] for 	horizontal and vertical domain respectively.
Proposal 6: Inter-TRP synchronization error is not an error source for UE-assisted DL-TDOA.
Proposal 7: For UE based positioning method, Inter-TRP synchronization error is normal distribution.
· 
Std value:{0,1,2,... stdmax}, where  , and n= 3
· Resolution: {mdot1, mdot5, m1, m5, m10, m20, m30}
Proposal 8：Support to consider SFN initialization time as an error source. The error model is assumed to be a normal distribution.
· 
Std value:{0,1,2,... stdmax}, where  , and n= 3
· Resolution: {mdot1, mdot5, m1, m5, m10, m20, m30}
Proposal 9：The boresight direction of DL-PRS (e.g., NR-DL-PRS-BeamInfo in TS 37.355) and the beam information of DL-PRS (e.g., NR-TRP-BeamAntennaInfo in TS 37.355) should not be considered as error sources.
Proposal 10：For DL-AoD positioning method, RSRP/RSRPP should not be considered as an error source.
Observation 1: It is sufficient that only some of configured TRPs are involved in integrity computation.
Proposal 11: Support to select part of the measurement results or select part of the TRPs for integrity calculation.
Proposal 12: For some TRPs, e.g. having strong LOS links with UE, single std report for integrity can be shared.
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Simulation assumption
Table 5-1 UMa Scenario Simulation assumption
	Carrier frequency
	6GHz

	Subcarrier spacing
	30KHz

	Bandwidth
	40MHz

	Description of measurement algorithm
	MUSIC

	Description of positioning technique / applied positioning algorithm (e.g. Least square, Taylor series, etc)
	TDOA with Gauss-Newton algorithm;

	Synchronization assumptions
	Perfect synchronization

	Precoding assumptions (codebook, etc)
	No precoding

	ISD
	500m

	BS antenna height
	25m

	UE antenna height
	1.5m

	Channel model
	As defined in 38.901

	Additional notes, if any
	Normal channel



Table 5-2 Rma Scenario Simulation assumption
	Carrier frequency
	6GHz

	Subcarrier spacing
	30KHz

	Bandwidth
	100MHz

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

	Synchronization assumptions
	Perfect synchronization

	Precoding assumptions (codebook, etc)
	No precoding

	ISD
	1732m

	Rx antenna num
	4

	BS antenna height
	35m

	UE antenna height
	1.5m

	Channel model
	As defined in 38.901

	Additional notes, if any
	Normal channel



Table 5-3 Indoor office Scenario Simulation assumption
	Carrier frequency
	6GHz

	Subcarrier spacing
	30KHz

	Bandwidth
	40MHz

	Description of measurement algorithm
	MUSIC

	Description of positioning technique / applied positioning algorithm (e.g. Least square, Taylor series, etc)
	TDOA with Gauss-Newton algorithm;

	Synchronization assumptions
	Perfect synchronization

	Precoding assumptions (codebook, etc)
	No precoding

	ISD
	20m

	BS num
	12

	BS antenna height
	3m

	UE antenna height
	1.5m

	Channel model
	As defined in 38.901

	Additional notes, if any
	Normal channel



Table 5-4 Indoor factory SH Scenario Simulation assumption

	Carrier frequency
	6GHz

	Subcarrier spacing
	30KHz

	Bandwidth
	40MHz

	Description of measurement algorithm
	MUSIC

	Description of positioning technique / applied positioning algorithm (e.g. Least square, Taylor series, etc)
	TDOA with Gauss-Newton algorithm;

	Synchronization assumptions
	Perfect synchronization

	Precoding assumptions (codebook, etc)
	No precoding

	ISD
	50m

	BS num
	18

	BS antenna height
	8m

	UE antenna height
	1.5m

	Channel model
	As defined in 38.901

	Additional notes, if any
	Normal channel
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