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1 [bookmark: _Ref189046994]Introduction
At RAN1#101-e meeting, baseline parameters to evaluate achievable positioning accuracy and latency were agreed. In this contribution, we present simulation results to show case positioning accuracies in Rel.16 and Rel. 17 scenarios under baseline assumptions. The scope of evaluation is limited to DL-TDOA and UL-TDOA methods considering the fact that these methods outperform other positioning techniques in terms of horizontal positioning accuracy and therefore are strong candidates to serve as baseline schemes in the Rel-17 positioning study.
2 [bookmark: _Ref7792543][bookmark: _Ref7598514]Achievable Positioning Accuracy
In Rel. 16, positioning methods were evaluated in Indoor Open Office (IOO), Urban Macro (UMa) and Urban Micro (UMi) scenarios [1]. These scenarios were good representation of both indoor and outdoor deployments for regulatory and some commercial use cases. As Rel. 17 mandates evaluation of positioning methods to fulfil positioning requirements of IIoT use cases, Indoor Factory (InF) scenario defined in TR 38.901 is one of the reasonable scenarios that needs to be considered. 
In this section, simulation results are presented to showcase achievable positioning accuracies in UMa, UMi, IOO, and baseline InF scenarios. All DL-TDOA simulations are done for Rel. 16 12 symbol, comb-12 DL-PRS. For UL-TDOA simulations, 2 symbol, comb-2 SRS is considered and results for all scenarios except UMa are presented. The simulation results are discussed taking 90%, 80%, 67%, and 50% reference points as agreed in #101-e. 
2.1 Urban Macro
According to the SID the commercial use cases and requirements are applicable to a limited geographic area. Thus, we don’t think there are any Rel. 17 positioning use case for which UMa is applicable. Still, for completeness we show here evaluation results also for UMa. Simulation results for UMa scenario are shown in Figure 1 and Figure 2. Both results show comparison of positioning accuracies when DL-PRS are transmitted for 1 occasion and 9 occasions. As can be seen, the positioning requirement of regulatory (<50 m, 80%) and some commercial use cases (<10 m, 80%) mandated by Rel. 16 target is met in both cases when 50% UEs are indoor and when 100% UEs are outdoor. 

[bookmark: _Toc40453352][bookmark: _Toc47734971]Regulatory requirement of <50 m accuracy for 80% of the UE and commercial requirement for some use cases of <10 m accuracy for 80% UE is already met in UMa scenario.
When 50% UEs are indoor the achievable positioning accuracy is approximately 6 m (9 occasions) for 90% of the UE and the positioning accuracy is close to 2 m (9 occasions) for 90% of the UEs when all UEs are outdoor. There exists a significant performance gap when it comes to achieving accuracy of <1 m for general commercial use cases but as noted above the commercial use cases are only applicable to a limited geographic area and thus not relevant for UMa. We propose that Uma is excluded from Rel. 17 evaluations.

[bookmark: _Toc40453353][bookmark: _Toc47734972]A significant performance gap exists between the achievable and Rel. 17 target accuracies in UMa scenario.
[bookmark: _Toc40453354][bookmark: _Toc47734973]According to the SID the commercial use cases and requirements are applicable to a limited geographic area. Thus, we don’t see any Rel. 17 positioning use case for which UMa is applicable.
[bookmark: _Toc40453364][bookmark: _Toc47734965]Exclude UMa scenario from Rel. 17 evaluations.
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[bookmark: _Ref40268151]Figure 1. Horizontal positioning accuracy of DL-TDOA method in UMa when 50% UEs are indoor.
[image: ]
[bookmark: _Ref40268204]Figure 2. Horizontal positioning accuracy of DL-TDOA method in UMa when 100% UEs are outdoor.

2.2 Urban Micro
Simulation results for DL-TDOA in UMi are shown in Figure 3 and Figure 4. FR1 result is shown in Figure 3 and simulations results corresponding to FR2 is shown in Figure 4. As can be seen in FR1 results, the achievable positioning accuracy is close to 2 m for 90% of the UEs. Increasing the DL-PRS transmission occasions to 9, the achievable positioning accuracy improves such that the position of 90% of the UEs can be estimated with an accuracy of approximately 1 m. The FR1 results indicate that with potential enhancements the target accuracy of <1 m for general commercial use cases can be achieved. Since, the outdoor general commercial use cases are more likely to adopt UMi like deployment for positioning, UMi should be included for Rel. 17 evaluations.

[bookmark: _Toc40453355][bookmark: _Toc47734974]Target accuracy of <1 m for general commercial use cases can be achieved in UMi (FR1) scenario with potential enhancements.
[bookmark: _Toc40453365][bookmark: _Toc47734966]Include UMi scenario in Rel. 17 evaluations.

As shown in Figure 4, the achievable positioning accuracy is close to 0.15 m for 90% of the UE when a single sweep of DL-PRS beam from a TRP is done. An improvement in the positioning accuracy can be observed when the DL-PRS beam sweep is repeated 9 times. By sweeping beams 9 times, positioning error of less than 0.1 m can be achieved. It is quite evident that UMi FR2 can fairly achieve the target accuracies of <1 m for general commercial use cases and <0.2 m for stringent commercial use cases.

[bookmark: _Toc40453356][bookmark: _Toc47734975]Early results suggest that Rel. 17 target accuracies can be met in UMi (FR2).
[bookmark: _Toc40452923][bookmark: _Toc40453357]Simulation results for UL-TDOA in UMi (FR1) is shown in Figure 5. For 90% of the UEs, the position can be estimated with an accuracy of around 3 m when UL PRS is transmitted for 1 occasion. Increasing the UL PRS transmission occasion to 9, 90% positioning accuracy corresponding to 2.4 m can be achieved. This shows that with enhancements UL-TDOA can achieve the Rel. 17 target accuracy of <1 m for general commercial use cases.
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Figure 3. Horizontal positioning accuracy of DL-TDOA in UMi (FR1).
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[bookmark: _Ref40269487]Figure 4. Horizontal positioning accuracy of DL-TDOA method in UMi (FR2).

[image: ]
Figure 5. Horizontal positioning accuracy of UL-TDOA method in UMi (FR1).
The evaluations above were made without any modelling of the NLOS excess delay. Channel measurement results indicate that the mean NLOS excess delay in urban micro scenarios is of the order of 50ns corresponding to 15m. Clearly, this can’t be neglected when targeting 1m accuracy. We therefore propose that NLOS excess delay is modelled in UMi using the same model and parameters as for InF for which the mean NLOS excess delay is 48.3ns.

[bookmark: _Toc47734976]The UMi NLOS excess delay is far from negligible when targeting 1m accuracy and needs to be modelled.
[bookmark: _Toc40449004][bookmark: _Toc40453366][bookmark: _Toc47734967]Use the same lognormal parameters for the NLOS excess delay in UMi as the ones defined for the InF model in 38.901, i.e. log10(NLOS excess delay/1s) is normally distributed with mean mu=-7.5 and standard deviation sigma=0.4.
2.3 Indoor Open Office
A set of simulation results to evaluate DL-TDOA performance in IOO scenario is shown in Figures 6, 7, and 8. Figure 6 shows FR1 simulation results, where 12 single sector base station deployment is considered. As can be seen in FR1 results, position of 90% of the UEs can be estimated with an accuracy of approximately 1.75 m. Increasing the DL-PRS transmission from 1 occasion to 9 occasions, the achievable positioning accuracy significantly improves such that position of 90% of the UEs can be estimated with an accuracy of approximately 1 m indicating that the target accuracy of <1 m for general commercial use cases can be achieved with potential enhancements. Moreover, IOO depicts industrial scenario with significantly less amount of clutter within the area of deployment and therefore should be considered for Rel. 17 evaluations.

[bookmark: _Toc40453358][bookmark: _Toc47734977]Target accuracy of <1 m for general commercial use cases can be achieved in IOO (FR1) scenario with potential enhancements.
[bookmark: _Toc40453367][bookmark: _Toc47734968]Consider IOO scenario in Rel. 17 evaluations.

As shown in Figure 7 the achievable positioning accuracy is close to 0.2 m for 90% of the UEs when a single sweep of DL-PRS beam from a TRP is done. An improvement in the positioning accuracy can be observed when the DL-PRS beam sweep is repeated 9 times. By sweeping beams 9 times, positioning error that is less than 0.1 m is achieved. It is quite evident that IOO FR2 can fairly achieve the target accuracies of <1 m for general commercial use cases and <0.2 m for stringent commercial use cases.

[bookmark: _Toc40453359][bookmark: _Toc47734978]Early results suggest that Rel. 17 target accuracies can be met in IOO (FR2).
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[bookmark: _Ref40270864]Figure 6. Horizontal positioning accuracy of DL-TDOA in IOO (FR1).
[image: ]
[bookmark: _Ref40270874]Figure 7. Horizontal positioning accuracy of DL-TDOA in IOO (FR2).
UL-TDOA simulation result for FR1 in IOO is shown in Figure 8. For 90% of the UEs, positioning accuracy corresponding to 1.5 m is achieved when UL PRS is transmitted for 1 occasion. The achievable accuracy improves and reaches to 1 m for 90% of the UEs when UL PRS is transmitted for 9 occasions to achieve one positioning fix. As can be noted, with appropriate enhancements the UL-TDOA can meet the Rel. 17 target accuracy of <1 m in IOO.

[image: ]
Figure 8. Horizontal positioning accuracy of UL-TDOA method in IOO (FR1)
The evaluations above were made without any modelling of the NLOS excess delay. The IOO scenario has similar dimensions as the InF model and one would therefore expect the NLOS excess delay to be of similar size. For InF the mean NLOS excess delay is 48.3ns corresponding to 14.5m. Clearly, this can’t be neglected when targeting 1m accuracy. We therefore propose that NLOS excess delay is modelled in UMi using the same model and parameters as for InF for which the mean NLOS excess delay is 48.3ns.

[bookmark: _Toc47734979]The IOO NLOS excess delay is far from negligible when targeting 1m accuracy and needs to be modelled.
[bookmark: _Toc40453368][bookmark: _Toc47734969]Use the same lognormal parameters for the NLOS excess delay in IOO as the ones defined for the InF model in 38.901, i.e. log10(NLOS excess delay/1s) is normally distributed with mean mu=-7.5 and standard deviation sigma=0.4.
2.4 Indoor Factory
In this contribution, positioning accuracy of both DL-TDOA and UL-TDOA methods are evaluated for baseline InF scenarios. 
FR1 results
In this section FR1 results are presented. Figures 9 and 10 show InF SH simulation results for DL-TDOA method. Simulation results are shown for 1 occasion PRS transmission and 9 occasion PRS transmission for each positioning fix.
 
[image: A close up of a map

Description automatically generated]
Figure 9. Horizontal positioning accuracy of DL-TDOA in InF-SH (FR1). 1 Occasion PRS transmission is considered for each positioning fix.
[image: A close up of a map

Description automatically generated]
Figure 10. Horizontal positioning accuracy of DL-TDOA in InF-SH (FR1). 9 Occasion PRS transmission is considered for each positioning fix.
Figures 11 and 12 show InF SH results for UL-TDOA method. Simulation results for 1 occasion SRS transmission and 9 occasion SRS transmission for each positioning fix are shown.
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Figure 11. Horizontal positioning accuracy of UL-TDOA in InF-SH (FR1). 1 occasion SRS transmission is considered for each positioning fix.
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Description automatically generated]
Figure 12. Horizontal positioning accuracy of UL-TDOA in InF-SH (FR1). 9 occasion SRS transmission is considered for each positioning fix.








Figures 13 and 14 show InF DH results for DL-TDOA method and Figures 15 and 16 show results for UL-TDOA method. 
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Figure 13. Horizontal positioning accuracy of DL-TDOA in InF-DH (FR1). 1 occasion PRS transmission is considered for each positioning fix.
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Figure 14. Horizontal positioning accuracy of DL-TDOA in InF-DH (FR1). 9 occasion PRS transmission is considered for each positioning fix.
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Figure 15. Horizontal positioning accuracy of UL-TDOA in InF-DH (FR1). 1 occasion SRS transmission is used for each positioning fix.
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Figure 16. Horizontal positioning accuracy of UL-TDOA in InF-DH (FR1). 9 occasion SRS transmission is used for each positioning fix.

The positioning accuracies corresponding to baseline evaluation percentiles are reported in Table 1.



Table 1: FR1 positioning accuracies corresponding to baseline evaluation percentiles.
	
	Convex Hull UEs [m]
	All UEs [m]

	InF DH, DL-TDOA
	50%
	67%
	80%
	90%
	50%
	67%
	80%
	90%

	1 occasion
	4.385
	5.636
	7.324
	10.8
	5.294
	7.35
	10.59
	18.18

	9 occasions
	4.263
	5.625
	7.31
	10.95
	5.11
	7.304
	10.65
	16.91

	InF SH, DL-TDOA
	50%
	67%
	80%
	90%
	50%
	67%
	80%
	90%

	1 occasion
	0.06142
	0.08685
	0.1202
	0.1692
	0.08303
	0.1254
	0.1756
	0.2811

	9 occasions
	0.04577
	0.05267
	0.08519
	0.1189
	0.05894
	0.06992
	0.1346
	0.2172

	InF DH, UL-TDOA
	50%
	67%
	80%
	90%
	50%
	67%
	80%
	90%

	1 occasion
	4.64
	6.638
	8.745
	13.22
	5.698
	8.3
	12.1
	20.03

	9 occasions
	4.506
	6.508
	8.468
	12.2
	5.521
	7.888
	10.91
	18.38

	InF SH, UL-TDOA
	50%
	67%
	80%
	90%
	50%
	67%
	80%
	90%

	1 occasion
	0.0504
	0.06452
	0.08627
	0.1281
	0.06185
	0.09125
	0.1313
	0.1926

	9 occasions
	0.03698
	0.04987
	0.06359
	0.07618
	0.04492
	0.06568
	0.0918
	0.1394



Based on the FR1 simulation results we make the following observations.

[bookmark: _Toc47734980]Simulation results suggest that Rel. 17 target accuracies can be met in InF-SH (FR1).
[bookmark: _Toc47734981]A significant performance gap exists between the achievable and Rel. 17 target accuracies in InF-DH (FR1).

FR2 results
In this section FR2 results are shown. Simulation results to show an impact of Rx/Tx error on the horizontal positioning accuracy is also reported. 
[image: ]
Figure 17. Horizontal positioning accuracy of UL-TDOA in InF-SH (FR2).
[image: ]
Figure 18. Horizontal positioning accuracy of UL-TDOA in InF-DH (FR2).
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Figure 19. Horizontal positioning accuracy of DL-TDOA in InF-SH (FR2).

[image: ]
Figure 20. Horizontal positioning accuracy of DL-TDOA in InF-DH (FR2).
The positioning accuracies corresponding to baseline evaluation percentiles are reported in Table 2.






Table 2: FR2 positioning accuracies corresponding to baseline evaluation percentiles.
	
	Scenario
	TX timing error std
	Area
	50%
	67%
	80%
	90%

	UL TDOA
	InF-SH
	0ns
	Full hall
	0.0075
	0.0114
	0.0174
	0.0313

	UL TDOA
	InF-SH
	8ns
	Full hall
	1.1628
	1.9513
	2.7621
	3.8539

	DL TDOA
	InF-SH
	0ns
	Full hall
	0.0081
	0.0122
	0.0196
	0.0349

	DL TDOA
	InF-SH
	8ns
	Full hall
	1.0168
	1.8116
	2.6690
	3.6831

	UL TDOA
	InF-DH
	0ns
	Full hall
	5.4398
	7.7684
	11.1334
	17.8556

	UL TDOA
	InF-DH
	8ns
	Full hall
	5.9504
	8.2575
	12.0456
	20.6721

	DL TDOA
	InF-DH
	0ns
	Full hall
	5.6144
	7.9299
	11.6116
	19.1437

	DL TDOA
	InF-DH
	8ns
	Full hall
	6.0276
	8.2749
	11.5557
	18.9135

	UL TDOA
	InF-SH
	0ns
	Convex hull
	0.0059
	0.0081
	0.0112
	0.0163

	UL TDOA
	InF-SH
	8ns
	Convex hull
	1.2554
	1.9084
	2.5013
	3.3695

	DL TDOA
	InF-SH
	0ns
	Convex hull
	0.0062
	0.0088
	0.0120
	0.0172

	DL TDOA
	InF-SH
	8ns
	Convex hull
	1.2438
	1.8872
	2.5744
	3.3458

	UL TDOA
	InF-DH
	0ns
	Convex hull
	4.1703
	5.3447
	6.9460
	8.8856

	UL TDOA
	InF-DH
	8ns
	Convex hull
	4.5608
	6.0654
	7.5513
	9.6639

	DL TDOA
	InF-DH
	0ns
	Convex hull
	4.1084
	5.4655
	7.0220
	9.5527

	DL TDOA
	InF-DH
	8ns
	Convex hull
	4.5576
	6.1438
	7.6964
	9.8587



Based on the FR2 simulation results we make the following observations:

[bookmark: _Toc47734982]Rel. 17 target accuracies are met in FR2 in InF SH scenario if there are no RX/TX timing errors but not with 8ns RX/TX timing errors.
[bookmark: _Toc47734983]Rel. 17 target accuracies are not met in FR2 in InF DH scenario. 
[bookmark: _Toc47734984]RX/Tx error affects achievable positioning accuracy.
[bookmark: _Toc47734970]Consider Rx/Tx error for Rel. 17 evaluations. 
2.5 Latency
The simulation results presented in this contribution refer to DL-TDOA and UL-TDOA methods. In all the results a comparison of the positioning accuracies is reported when DL-PRS is transmitted for 1 occasion and 9 occasions. As a general observation, it can be fairly noted that the positioning accuracy improves when DL-PRS is transmitted for multiple occasions (see Table 3). Comparing 1 occasion results, it can be noted that the target accuracies of <0.2 m and <1 m can be achieved only in UMi (FR2) scenario. Comparing 9 occasions result it can be noted that the target accuracies of <1 m and <0.2 m are met only in UMi (FR2), IOO (FR2), and InF-SH (FR1) scenarios. The enhanced positioning accuracy here comes with a cost of higher latency. 
A DL-PRS resource can be configured with a minimum periodicity of  slots [3]. Configuring PRS resource with 9 occasions with minimum periodicity results to 33.57 ms for time to first positioning fix. The physical layer latency in this case is above the target latency of <10 ms as demanded by the stringent commercial use cases even without considering higher layer latency.

[bookmark: _Ref40274192]Table 3. Comparison of positioning accuracies when DL-PRS is transmitted for single occasion and multiple occasions.
	Scenario
	1 Occasion result (90%)
	9 Occasion result (90%)

	UMa, 50% indoor UE, FR1
	12 m
	6 m

	UMa, 100% Outdoor UE, FR1
	5 m
	3 m

	UMi, FR1
	1.75 m 
	1 m

	UMi, FR2
	0.15 m
	0.06 m

	IOO, FR1
	1.75 m
	1 m

	IOO, FR2
	0.2 m
	0.09 m

	InF-SH, FR1
	0.28 m
	0. 21 m

	InF-DH, FR1
	18.18 m
	16.91 m


 
3 Conclusion
In the previous sections we made the following observations: 
Observation 1	Regulatory requirement of <50 m accuracy for 80% of the UE and commercial requirement for some use cases of <10 m accuracy for 80% UE is already met in UMa scenario.
Observation 2	A significant performance gap exists between the achievable and Rel. 17 target accuracies in UMa scenario.
Observation 3	According to the SID the commercial use cases and requirements are applicable to a limited geographic area. Thus, we don’t see any Rel. 17 positioning use case for which UMa is applicable.
Observation 4	Target accuracy of <1 m for general commercial use cases can be achieved in UMi (FR1) scenario with potential enhancements.
Observation 5	Early results suggest that Rel. 17 target accuracies can be met in UMi (FR2).
Observation 6	The UMi NLOS excess delay is far from negligible when targeting 1m accuracy and needs to be modelled.
Observation 7	Target accuracy of <1 m for general commercial use cases can be achieved in IOO (FR1) scenario with potential enhancements.
Observation 8	Early results suggest that Rel. 17 target accuracies can be met in IOO (FR2).
Observation 9	The IOO NLOS excess delay is far from negligible when targeting 1m accuracy and needs to be modelled.
Observation 10	Simulation results suggest that Rel. 17 target accuracies can be met in InF-SH (FR1).
Observation 11	A significant performance gap exists between the achievable and Rel. 17 target accuracies in InF-DH (FR1).
Observation 12	Rel. 17 target accuracies are met in FR2 in InF SH scenario if there are no RX/TX timing errors but not with 8ns RX/TX timing errors.
Observation 13	Rel. 17 target accuracies are not met in FR2 in InF DH scenario.
Observation 14	RX/Tx error affects achievable positioning accuracy.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Exclude UMa scenario from Rel. 17 evaluations.
Proposal 2	Include UMi scenario in Rel. 17 evaluations.
Proposal 3	Use the same lognormal parameters for the NLOS excess delay in UMi as the ones defined for the InF model in 38.901, i.e. log10(NLOS excess delay/1s) is normally distributed with mean mu=-7.5 and standard deviation sigma=0.4.
Proposal 4	Consider IOO scenario in Rel. 17 evaluations.
Proposal 5	Use the same lognormal parameters for the NLOS excess delay in IOO as the ones defined for the InF model in 38.901, i.e. log10(NLOS excess delay/1s) is normally distributed with mean mu=-7.5 and standard deviation sigma=0.4.
Proposal 6	Consider Rx/Tx error for Rel. 17 evaluations.
[bookmark: _In-sequence_SDU_delivery]
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Appendix

	Parameter
	[Ericsson, UMa,  FR1]

	Channel model (baseline, otherwise state any modifications)
	 Baseline

	Reference Signal Physical Structure and Resource Allocation (RE pattern)
	Staggered

	Reference signal (type of sequence, number of ports, …)
	 Rel. 16

	Number of sites
	 19 (3 sectors each)

	Number of symbols used per slot  per positioning estimate
	 DL: comb-12, 12 symbol
UL: comb-2, 2 symbol

	Number of slots per positioning estimate
	 1

	Power-boosting level
	 No power boosting

	Uplink power control (applied/not applied)
	 No power control

	interference modelling (ideal muting, or other)
	 Idea muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	 Interpolation by factor 10

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	 Iterative Re-weighted Least Squares

	Network synchronization assumptions
	 Perfect synch

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	 No beamforming

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	 Baseline agreed in #101e

	Additional notes, if any
	 N/A



	Parameter
	[Ericsson, UMi, FR1]

	Channel model (baseline, otherwise state any modifications)
	 Baseline

	Reference Signal Physical Structure and Resource Allocation (RE pattern)
	Staggered

	Reference signal (type of sequence, number of ports, …)
	 Rel. 16

	Number of sites
	 19 (3 sectors each)

	Number of symbols used per slot  per positioning estimate
	 DL: comb-12, 12 symbol
UL: comb-2, 2 symbol

	Number of slots per positioning estimate
	 1

	Power-boosting level
	 DL: No power boosting
UL: Power boosting by comb factor.

	Uplink power control (applied/not applied)
	 No power control

	interference modelling (ideal muting, or other)
	 Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	 Interpolation by factor 10

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	 Iterative Re-weighted Least Squares

	Network synchronization assumptions
	 Perfect synch

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	 No beamforming

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	 Baseline agreed in #101e

	Additional notes, if any
	 N/A



	Parameter
	[Ericsson, UMi, FR2]

	Channel model (baseline, otherwise state any modifications)
	 Baseline

	Reference Signal Physical Structure and Resource Allocation (RE pattern)
	Staggered

	Reference signal (type of sequence, number of ports, …)
	 Rel. 16

	Number of sites
	 19 (3 sectors each)

	Number of symbols used per slot  per positioning estimate
	 DL: comb-12, 12 symbol
UL: comb-2, 2 symbol

	Number of slots per positioning estimate
	 1

	Power-boosting level
	 DL: No power boosting
UL: Power boosting by comb factor.

	Uplink power control (applied/not applied)
	No power control

	interference modelling (ideal muting, or other)
	 Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	 Interpolation by factor 10

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	 Iterative Re-weighted Least Squares

	Network synchronization assumptions
	 Perfect synch

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	 Ideal

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	 Baseline agreed in #101e

	Additional notes, if any
	 N/A



	Parameter
	[Ericsson, IOO, FR1]

	Channel model (baseline, otherwise state any modifications)
	 Baseline

	Reference Signal Physical Structure and Resource Allocation (RE pattern)
	Staggered

	Reference signal (type of sequence, number of ports, …)
	 Rel. 16

	Number of sites
	 12 (single sector)

	Number of symbols used per slot per positioning estimate
	 DL: comb-12, 12 symbol
UL: comb-2, 2 symbol

	Number of slots per positioning estimate
	 1

	Power-boosting level
	 DL: No power boosting
UL: Power boosting by comb factor.

	Uplink power control (applied/not applied)
	No power control

	interference modelling (ideal muting, or other)
	 Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	 Interpolation by factor 10

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	 Iterative Re-weighted Least Squares

	Network synchronization assumptions
	 Perfect synch

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	 No beamforming

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	 Baseline agreed in #101e

	Additional notes, if any
	 N/A



	Parameter
	[Ericsson, IOO, FR2]

	Channel model (baseline, otherwise state any modifications)
	 Baseline

	Reference Signal Physical Structure and Resource Allocation (RE pattern)
	Staggered

	Reference signal (type of sequence, number of ports, …)
	 Rel. 16

	Number of sites
	 12 (3 sectors each)

	Number of symbols used per slot  per positioning estimate
	 DL: comb-12, 12 symbol
UL: comb-2, 2 symbol

	Number of slots per positioning estimate
	 1

	Power-boosting level
	 DL: No power boosting
UL: Power boosting by comb factor.

	Uplink power control (applied/not applied)
	No power control

	interference modelling (ideal muting, or other)
	 Idea muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	 Interpolation by factor 10

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	 Iterative Re-weighted Least Squares

	Network synchronization assumptions
	 Perfect synch

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	 Ideal

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	 Baseline agreed in #101e

	Additional notes, if any
	 N/A



	Parameter
	[Ericsson, InF, FR1]

	Channel model (baseline, otherwise state any modifications)
	 Baseline (InF SH, InF DH)

	Reference Signal Physical Structure and Resource Allocation (RE pattern)
	Staggered

	Reference signal (type of sequence, number of ports, …)
	 Rel. 16

	Number of sites
	 18 (single sector)

	Number of symbols used per slot  per positioning estimate
	 DL: comb-12, 12 symbol
UL: comb-2, 2 symbol

	Number of slots per positioning estimate
	 1

	Power-boosting level
	 DL: No power boosting
UL: Power boosting by comb factor.

	Uplink power control (applied/not applied)
	No power control

	interference modelling (ideal muting, or other)
	 Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	 Interpolation by factor 10

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	 Iterative Re-weighted Least Squares

	Network synchronization assumptions
	 Perfect synch

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	 No beamforming

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	 Baseline agreed in #101e

	Additional notes, if any
	 N/A



	Parameter
	[Ericsson, InF, FR2]

	Channel model (baseline, otherwise state any modifications)
	 Baseline (InF SH, InF DH)

	Reference Signal Physical Structure and Resource Allocation (RE pattern)
	Staggered

	Reference signal (type of sequence, number of ports, …)
	 Rel. 16

	Number of sites
	 18 (3 sectors each)

	Number of symbols used per slot  per positioning estimate
	 DL: comb-12, 12 symbol
UL: comb-2, 2 symbol

	Number of slots per positioning estimate
	 1

	Power-boosting level
	 DL: No power boosting
UL: Power boosting by comb factor.

	Uplink power control (applied/not applied)
	No power control

	interference modelling (ideal muting, or other)
	 Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	 Interpolation by factor 10

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	 Iterative Re-weighted Least Squares

	Network synchronization assumptions
	 Perfect synch

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	 Ideal

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	 Baseline agreed in #101e

	Additional notes, if any
	 N/A
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