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[bookmark: _Toc55965454]C.2.1	Positioning accuracy analysis for NR positioning enhancements 
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[bookmark: _Toc55965419]C.2.1.1.1	Description of evaluation scenarios
The following enhancements are evaluated for accuracy:
· LOS/NLOS identification
· PRS/SRS frequency aggregation
· 1-symbol PRS
· PRS punctured by SSB
· AoA with ULA
· E-CID enhancement
· Synchronization error compensation
Evaluation assumptions for system level analysis of NR positioning accuracy enhancements are provided in Tables C.2.1.1.1-1 to Table C.2.1.1.1-4.
Table C.2.1.1.1-1: NR positioning enhancements (LOS/NLOS identification 31x and PRS/SRS frequency aggregation 32x) - evaluation scenarios and parameters
	Parameter
	Case 311 (InF-DH, FR1)
	Case 312 (InF-DH, FR1)
	Case 313 (InF-DH, FR1)
	Case 314 (InF-DH, FR1)
	Case 321 (InF-DH, FR1)
	Case 322 (InF-DH, FR1)
	Case 323 (InF-DH, FR1)

	Channel model (baseline, otherwise state any modifications)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)

	Carrier frequency
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz

	Subcarrier spacing
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz

	Reference Signal Transmission Bandwidth
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	200MHz
	50MHz+100MHz (gap)+50MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	PosSRS (Comb-4, 4 symbol)
	PosSRS (Comb-4, 4 symbol)
	PosSRS (Comb-4, 4 symbol)
	PosSRS (Comb-4, 4 symbol)
	PosSRS (Comb-4, 4 symbol)
	PosSRS (Comb-4, 4 symbol)
	PosSRS (Comb-4, 4 symbol)

	Reference signal
(type of sequence, number of ports, …)
	ZC, single port
	ZC, single port
	ZC, single port
	ZC, single port
	ZC, single port
	ZC, single port
	ZC, single port

	Number of sites
	7
	7
	7
	7
	7
	7
	7

	Number of symbols used per occasion
	4
	4
	4
	4
	4
	4
	4

	number of occasions used per positioning estimate
	1
	1
	1
	1
	1
	1
	1

	Power-boosting level
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Super resolution
No LOS/NLOS detection
	Super resolution
RAIM
	Super resolution
LOS/NLOS detection
	Super resolution
Ideal LOS/NLOS detection
	Super resolution
No LOS/NLOS detection
	Super resolution
No LOS/NLOS detection
	Super resolution
No LOS/NLOS detection

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

	Network synchronization assumptions
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal

	UE/gNB Tx/Rx 
Calibration Error
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	Tx codebook-based
	Tx codebook-based
	Tx codebook-based
	Tx codebook-based
	Tx codebook-based
	Tx codebook-based
	Tx codebook-based

	Additional notes, if any
	
	
	
	
	
	
	



Table C.2.1.1.1-2: NR positioning enhancements (1-symbol PRS 33x and PRS punctured by SSB 34x) - evaluation scenarios and parameters
	Parameter
	Case 331 (InF-SH, FR1)
	Case 332 (InF-SH, FR1)
	Case 333 (InF-SH, FR1)
	Case 334 (InF-SH, FR1)
	Case 341 (InF-SH, FR1)
	Case 342 (InF-SH, FR1)

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

	Carrier frequency
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz

	Subcarrier spacing
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz

	Reference Signal Transmission Bandwidth
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	DL-PRS (Comb-4, 4 symbol)
	DL-PRS (Comb-4, 1 symbol)
	DL-PRS (Comb-12, 12 symbol)
	DL-PRS (Comb-12, 1 symbol)
	DL-PRS (Comb-4, 4 symbol)
	DL-PRS (Comb-4, 1 symbol)

	Reference signal
(type of sequence, number of ports, …)
	Gold, single port
	Gold, single port
	Gold, single port
	Gold, single port
	Gold, single port
	Gold, single port

	Number of sites
	7
	7
	7
	7
	7
	7

	Number of symbols used per occasion
	4
	4
	4
	4
	4
	4

	number of occasions used per positioning estimate
	1
	1
	1
	1
	1
	1

	Power-boosting level
	6dB
	6dB
	10.8dB
	10.8dB
	6dB
	6dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Super resolution
Ideal LOS/NLOS detection
	Super resolution
Ideal LOS/NLOS detection
	Super resolution
Ideal LOS/NLOS detection
	Super resolution
Ideal LOS/NLOS detection
	Super resolution
Ideal LOS/NLOS detection
	Super resolution
Ideal LOS/NLOS detection

	Description of positioning technique / applied positioning algorithm (e.g. Least square, Taylor series, etc)
	DL-TDOA
PSO
	DL-TDOA
PSO
	DL-TDOA
PSO
	DL-TDOA
PSO
	DL-TDOA
PSO
	DL-TDOA
PSO

	Network synchronization assumptions
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal

	UE/gNB Tx/Rx 
Calibration Error
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	Tx codebook-based
	Tx codebook-based
	Tx codebook-based
	Tx codebook-based
	Tx codebook-based
	Tx codebook-based

	Additional notes, if any
	
	
	
	
	
	PRS center 20RBs are punctured by SSB



Table C.2.1.1.1-3: Rel.16 NR positioning (UL-AoA enhancement with ULA 36x and E-CID enhancement 37x) - evaluation scenarios and parameters
	Parameter
	Case 361 (InF-DH, FR1)
	Case 362 (InF-DH, FR1)
	Case 363 (InF-DH, FR1)
	Case 371 (InF-DH, FR1)
	Case 372 (InF-DH, FR1)

	Channel model (baseline, otherwise state any modifications)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)

	Carrier frequency
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz

	Subcarrier spacing
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz

	Reference Signal Transmission Bandwidth
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	PosSRS (Comb-4, 4 symbol)
	PosSRS (Comb-4, 4 symbol)
	PosSRS (Comb-4, 4 symbol)
	DL-PRS+PosSRS (Comb-4, 4 symbol)
	CSI-RS+SRS (Comb-4, 4 symbol)

	Reference signal
(type of sequence, number of ports, …)
	ZC, single port
	ZC, single port
	ZC, single port
	Gold/ZC, single port
	Gold/ZC, single port

	Number of sites
	7
	7
	7
	7
	1

	Number of symbols used per occasion
	4
	4
	4
	4
	4

	number of occasions used per positioning estimate
	1
	1
	1
	1
	1

	Power-boosting level
	6dB
	6dB
	6dB
	6dB
	6dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Super resolution
Ideal LOS/NLOS detection
	Super resolution
Ideal LOS/NLOS detection
	Super resolution
Ideal LOS/NLOS detection
	Super resolution
Ideal LOS/NLOS detection
	Super resolution
Ideal LOS/NLOS detection

	Description of positioning technique / applied positioning algorithm (e.g. Least square, Taylor series, etc)
	UL-TDOA+UL-AoA
PSO
	UL-TDOA+UL-AoA
PSO
	UL-TDOA+UL-AoA
PSO
	Multi-RTT
PSO
	E-CID (RTT+AoA only from the serving cell)

	Network synchronization assumptions
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal

	UE/gNB Tx/Rx 
Calibration Error
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	Tx codebook-based
	Tx codebook-based
	Tx codebook-based
	Tx codebook-based
	Tx codebook-based

	Additional notes, if any
	UPA 4x4x2
	ULA 1x4x1 assuming legacy AoA
	ULA 1x4x1 with modified AoA
	
	



Table C.2.1.1.1-4: NR positioning enhancements (Synchronization error compensation) - evaluation scenarios and parameters
	Parameter
	Case 381 (InF-SH, FR1)
	Case 382 (InF-SH, FR1)
	Case 383 (InF-SH, FR1)
	Case 384 (InF-SH, FR1)
	Case 385 (InF-SH, FR1)
	Case 386 (InF-SH, FR1)
	Case 387 (InF-SH, FR1)
	Case 388 (InF-SH, FR1)

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

	Carrier frequency
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz

	Subcarrier spacing
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz

	Reference Signal Transmission Bandwidth
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	PosSRS (Comb-4, 4 symbol)
	PosSRS (Comb-4, 4 symbol)
	PosSRS (Comb-4, 4 symbol)
	PosSRS (Comb-4, 4 symbol)
	PosSRS (Comb-4, 4 symbol)
	PosSRS (Comb-4, 4 symbol)
	PosSRS (Comb-4, 4 symbol)
	PosSRS (Comb-4, 4 symbol)

	Reference signal
(type of sequence, number of ports, …)
	ZC, single port
	ZC, single port
	ZC, single port
	ZC, single port
	ZC, single port
	ZC, single port
	ZC, single port
	ZC, single port

	Number of sites
	7
	7
	7
	7
	7
	7
	7
	7

	Number of symbols used per occasion
	4
	4
	4
	4
	4
	4
	4
	4

	number of occasions used per positioning estimate
	1
	1
	1
	1
	1
	1
	1
	1

	Power-boosting level
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB
	6dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Super resolution
Ideal LOS/NLOS detection
	Super resolution
Ideal LOS/NLOS detection
	Super resolution
Ideal LOS/NLOS detection
	Super resolution
Ideal LOS/NLOS detection
	Super resolution
Ideal LOS/NLOS detection
	Super resolution
Ideal LOS/NLOS detection
	Super resolution
Ideal LOS/NLOS detection
	Super resolution
Ideal LOS/NLOS detection

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

	Network synchronization assumptions
	0ns
	0.2ns
	0.5ns
	1ns
	0ns
	0.2ns
	0.5ns
	1ns

	UE/gNB Tx/Rx 
Calibration Error
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal
	Ideal

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	Tx codebook-based
	Tx codebook-based
	Tx codebook-based
	Tx codebook-based
	Tx codebook-based
	Tx codebook-based
	Tx codebook-based
	Tx codebook-based

	Additional notes, if any
	100MHz contiguous
	100MHz contiguous
	100MHz contiguous
	100MHz contiguous
	200MHz contiguous
	200MHz contiguous
	200MHz contiguous
	200MHz contiguous



[bookmark: _Toc55965420]C.2.1.1.2	Positioning accuracy evaluation results for NR positioning enhancements
Evaluation results of horizontal location error for NR positioning enhancements are provided in Table C.2.1.1.2-1:
Table C.2.1.1.2-1: NR positioning enhancements - horizontal location error results from [4]
	Features
	Cases
	
	50%
	67%
	80%
	90%

	LOS/NLOS identification
	311, InF-DH422, FR1, UL-TDOA
	(Optional) All UEs
	0.4309
	1.6317
	4.9693
	9.9453

	
	
	Convex UEs
	0.3354
	1.2393
	4.6237
	9.6631

	
	312, InF-DH422, FR1, UL-TDOA w/ RAIM
	(Optional) All UEs
	0.0371
	0.0748
	0.1912
	1.4517

	
	
	Convex UEs
	0.0301
	0.0554
	0.1217
	0.6569

	
	313, InF-DH422, FR1, UL-TDOA w/ LOS/NLOS identification
	(Optional) All UEs
	0.0397
	0.0701
	0.1354
	0.4836

	
	
	Convex UEs
	0.0311
	0.0505
	0.0862
	0.2111

	
	314, InF-DH422, FR1, UL-TDOA w/ ideal LOS selection
	(Optional) All UEs
	0.0394
	0.0608
	0.1399
	0.4452

	
	
	Convex UEs
	0.0310
	0.0506
	0.0855
	0.2022

	PRS/SRS frequency aggregation
	321, InF-DH422, FR1, UL-TDOA, 100M contiguous
	(Optional) All UEs
	0.0394
	0.0608
	0.1399
	0.4452

	
	
	Convex UEs
	0.0310
	0.0506
	0.0855
	0.2022

	
	322, InF-DH422, FR1, UL-TDOA, 200M contiguous
	(Optional) All UEs
	0.0106
	0.0179
	0.0332
	0.0827

	
	
	Convex UEs
	0.0082
	0.0122
	0.0197
	0.0384

	
	323, InF-DH422, FR1, UL-TDOA, 50MHz+100MHz (Gap)+50MHz
	(Optional) All UEs
	0.0148
	0.0273
	0.0570
	0.2244

	
	
	Convex UEs
	0.0109
	0.0189
	0.0337
	0.0912

	1-symbol PRS
	331, InF-SH, FR1, DL-TDOA, Comb-4 and 4-symbol
	(Optional) All UEs
	0.0252
	0.0425
	0.0718
	0.1531

	
	
	Convex UEs
	0.0196
	0.0314
	0.0504
	0.0939

	
	332, InF-SH, FR1, DL-TDOA, Comb-4 and 1-symbol
	(Optional) All UEs
	0.0268
	0.0473
	0.0836
	0.1693

	
	
	Convex UEs
	0.0210
	0.0347
	0.0567
	0.1123

	
	333, InF-SH, FR1, DL-TDOA, Comb-12 and 12-symbol
	(Optional) All UEs
	0.0279
	0.0492
	0.0835
	0.1647

	
	
	Convex UEs
	0.0219
	0.0347
	0.0573
	0.1091

	
	334, InF-SH, FR1, DL-TDOA, Comb-12 and 1-symbol
	(Optional) All UEs
	0.0284
	0.0484
	0.0866
	0.1784

	
	
	Convex UEs
	0.0209
	0.0359
	0.0595
	0.1199

	PRS punctured by SSB
	341, InF-SH, FR1, DL-TDOA
	(Optional) All UEs
	0.0252
	0.0425
	0.0718
	0.1531

	
	
	Convex UEs
	0.0196
	0.0314
	0.0504
	0.0939

	
	342, InF-SH, FR1, DL-TDOA, 20-RB of PRS punctured by SSB
	(Optional) All UEs
	0.0293
	0.0475
	0.0846
	0.1699

	
	
	Convex UEs
	0.0213
	0.0346
	0.0539
	0.1090

	UL-AoA enhancement with ULA
	361, InF-DH422, FR1, UL-TDOA/AoA
	(Optional) All UEs
	0.0216
	0.0318
	0.0460
	0.0735

	
	
	Convex UEs
	0.0203
	0.0276
	0.0396
	0.0665

	
	362, InF-DH422, FR1, UL-TDOA/AoA, ULA 4x1 w/ legacy AoA)
	(Optional) All UEs
	2.4977
	3.3503
	4.1807
	4.9986

	
	
	Convex UEs
	2.2164
	3.1038
	3.9067
	4.8161

	
	363, InF-DH422, FR1, UL-TDOA/AoA, ULA 4x1 w/ modified AoA
	(Optional) All UEs
	0.0406
	0.0626
	0.1027
	0.2058

	
	
	Convex UEs
	0.0348
	0.0525
	0.0821
	0.1694

	E-CID enhancement
	371, InF-DH422, FR1, Multi-RTT
	(Optional) All UEs
	0.0423
	0.0591
	0.0901
	0.1756

	
	
	Convex UEs
	0.0388
	0.0555
	0.0871
	0.1694

	
	372, InF-DH422, FR1, E-CID w/ single cell RTT/AoA
	(Optional) All UEs
	0.0471
	0.0651
	0.1068
	0.2497

	
	
	Convex UEs
	0.0473
	0.0647
	0.1040
	0.2395

	Synchronization error compensation
	381, InF-SH, FR1, UL-TDOA, 100M，0ns gNB Sync error
	(Optional) All UEs
	0.0369
	0.0622
	0.1026
	0.1867

	
	
	Convex UEs
	0.0263
	0.0433
	0.0654
	0.1136

	
	382, InF-SH, FR1, UL-TDOA, 100M，0.2ns gNB Sync error
	(Optional) All UEs
	0.0828
	0.1153
	0.1643
	0.2672

	
	
	Convex UEs
	0.0662
	0.0855
	0.1096
	0.1452

	
	383, InF-SH, FR1, UL-TDOA, 100M，0.5ns gNB Sync error
	(Optional) All UEs
	0.1811
	0.2482
	0.3330
	0.5173

	
	
	Convex UEs
	0.1454
	0.1877
	0.2306
	0.2828

	
	384, InF-SH, FR1, UL-TDOA, 100M，1ns gNB Sync error
	(Optional) All UEs
	0.3500
	0.4709
	0.6348
	1.0315

	
	
	Convex UEs
	0.2731
	0.3530
	0.4353
	0.5372

	
	385, InF-SH, FR1, UL-TDOA, 200M, 0ns gNB Sync error
	(Optional) All UEs
	0.0086
	0.0144
	0.0240
	0.0456

	
	
	Convex UEs
	0.0065
	0.0101
	0.0149
	0.0250

	
	386, InF-SH, FR1, UL-TDOA, 200M, 0.2ns gNB Sync error
	(Optional) All UEs
	0.0710
	0.0971
	0.1330
	0.2158

	
	
	Convex UEs
	0.0558
	0.0726
	0.0901
	0.1102

	
	387 InF-SH, FR1, UL-TDOA, 200M, 0.5ns gNB Sync error
	(Optional) All UEs
	0.1725
	0.2328
	0.3055
	0.4895

	
	
	Convex UEs
	0.1406
	0.1790
	0.2178
	0.2659

	
	388 InF-SH, FR1, UL-TDOA, 200M, 1ns gNB Sync error
	(Optional) All UEs
	0.3490
	0.4658
	0.6330
	0.9466

	
	
	Convex UEs
	0.2735
	0.3582
	0.4407
	0.5340



Figure C.2.1.1.2-1 provides the positioning evaluation results for LOS/NLOS identification.
Figure C.2.1.1.2-2 provides the positioning evaluation results for PRS/SRS frequency aggregation.
Figure C.2.1.1.2-3 provides the positioning evaluation results for 1-symbol PRS.
Figure C.2.1.1.2-4 provides the positioning evaluation results for PRS punctured by SSB.
Figure C.2.1.1.2-5 provides the positioning evaluation results for UL-AoA enhancement with ULA.
Figure C.2.1.1.2-6 provides the positioning evaluation results for E-CID enhancement.
Figure C.2.1.1.2-7 and Figure C.2.1.1.2-8 provide the positioning evaluation results for synchronization error compensation.
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Figure C.2.1.1.2-1: Positioning error results for LOS/NLOS identification from [4]
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Figure C.2.1.1.2-2: Positioning error results for PRS/SRS frequency aggregation from [4]
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Figure C.2.1.1.2-3: Positioning error results for 1-symbol PRS from [4]
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Figure C.2.1.1.2-4: Positioning error results for PRS punctured by SSB from [4]
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Figure C.2.1.1.2-5: Positioning error results for UL-AoA enhancement with ULA from [4]
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Figure C.2.1.1.2-6: Positioning error results for E-CID enhancement from [4]
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Figure C.2.1.1.2-7: Positioning error results for synchronization error compensation from [4]
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Figure C.2.1.1.2-8: Positioning error results for synchronization error compensation from [4]

[bookmark: _Toc55965421][bookmark: _Hlk54101338]C.2.1.2	Results from source [7]
[bookmark: _Toc55965422]C.2.1.2.1	Description of evaluation scenarios
The evaluation scenarios in this contribution for verifying achievable accuracy based on enhanced positioning methods  include,
· InF-DH (both FR1 and FR2) with fixed UE/gNB height and without network synchronization, ideal LOS identification is assumed.
· InF-DH (both FR1 and FR2) with fixed UE/gNB height and without network synchronization, Rician K-factor as assistance information to determine LOS and NLOS links.
· InF-DH (both FR1 and FR2) with fixed UE/gNB height and without network synchronization, coherence bandwidth as assistance information to determine LOS and NLOS links.
Some scenario common parameters can be found in Table C.1.2.2.1-1. In addition, Table C.2.1.2.1-1 reveals some controlled variables of all simulation cases. 
Table C.2.1.2.1-1 All simulation cases for positioning accuracy evaluation based on enhanced positioning methods
	Simulation cases
	Scenario 
	FR1/FR2
	Whether Rel-17 enhancement is implemented
	UE horizontal drop procedure
	gNB Tx calibration error 
	Clutter parameters

	Case 12
	InF-DH
	FR1
	NO
	Inside convex hull
	0ns
	{40%, 2m, 2m}

	Case 25
	InF-DH
	FR1
	Ideal LOS identification
	Inside convex hull
	0ns
	{40%, 2m, 2m}

	Case 26
	InF-DH
	FR1
	Rician K-factor
	Inside convex hull
	0ns
	{40%, 2m, 2m}

	Case 27
	InF-DH
	FR1
	Coherence bandwidth
	Inside convex hull
	0ns
	{40%, 2m, 2m}

	Case 17
	InF-DH
	FR2
	NO
	Inside convex hull
	0ns
	{40%, 2m, 2m}

	Case 28
	InF-DH
	FR2
	Ideal LOS identification
	Inside convex hull
	0ns
	{40%, 2m, 2m}

	Case 29
	InF-DH
	FR2
	Rician K-factor
	Inside convex hull
	0ns
	{40%, 2m, 2m}

	Case 30
	InF-DH
	FR2
	Coherence bandwidth
	Inside convex hull
	0ns
	{40%, 2m, 2m}


[bookmark: _Toc55965423]C.2.1.2.2	Positioning accuracy evaluation results for NR positioning enhancements
[bookmark: OLE_LINK2]Table C.1.1.2.2-1 provides CDF of horizontal positioning accuracy at some specific percentiles for InF-DH scenario based on enhanced positioning method, and corresponding CDF curves can be found in Figure C.2.1.2.2-1.
Table C.2.1.2.2-1: NR positioning enhancements - horizontal location error results from [7]
	Cases
	           Horizontal positioning accuracy (m)

	
	50%
	67%
	80%
	90%

	Case 12
	0.414
	1.060
	7.337
	12.345

	Case 25
	0.261
	0.371
	0.493
	0.648

	Case 26
	0.294
	0.4207
	0.786
	7.205

	Case 27
	0.300
	0.4232
	0.659
	2.003

	Case 17
	0.062
	0.097
	0.174
	12.174

	Case 28
	0.047
	0.062
	0.080
	0.107

	Case 29
	0.053
	0.074
	0.101
	9.248

	Case 30
	0.051
	0.069
	0.091
	0.228


[image: ][image: ]
Figure C.2.1.2.2-1-1 InF-DH, FR1                      Figure C.2.1.2.2-2 InF-DH, FR2
Figure C.2.1.2.2-1 Rel-17 enhancements with LOS identification
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[bookmark: _Toc55965424]C.2.1.3	Results from source [8]
[bookmark: _Toc55965425]C.2.1.3.1	Description of evaluation scenarios
Evaluation assumptions for system level analysis of NR positioning accuracy enhancements are provided in Table C.2.1.3.1-1.
· Case ID: 1 to 2.
· Scenario: InF-HH-2D.
· Frequency Band: FR1.
· Positioning Technique: DL-TDOA +DL-CPP, UL-TDOA + UL-CPP [R1-2007860].

Table C.2.1.3.1-1: NR positioning enhancements - evaluation scenarios and parameters [8]
	Parameter
	[Case 1], [InF-HH-2D], [FR1], [DL-TDOA+ DL-CPP]
	[Case 2], [InF-HH-2D], [FR1], [UL-TDOA+ UL-CPP]

	Channel model (baseline)
	InF-HH-2D
	InF-HH-2D

	Carrier frequency 
	3.5GHz
	3.5GHz

	Subcarrier spacing
	30KHz
	30KHz

	Reference Signal Transmission Bandwidth
	100MHz
	100MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) 
	DL PRS,
Comb- 6
	UL SRS,
Comb- 8

	Reference signal 
(type of sequence, number of ports, …) 
	Gold sequence,
 Port-1
	ZC sequence, 
Port-1

	Number of sites
	6
	6

	Number of symbols used per occasion
	12
	12

	number of occasions used per positioning estimate
	1
	1

	Power-boosting level
	7.78dB
	9dB 

	Uplink power control (applied/Not applied)
	——
	——

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm 
	MUSIC + PLL
	MUSIC + PLL

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

	Network synchronization assumptions
	Perfect
	Perfect

	UE/gNB Tx/Rx 
Calibration Error
	0
	0

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	No
	No

	Evaluated Enhancement 
for Rel.17
	DL-TDOA+ DL-CPP
	UL-TDOA+ UL-CPP

	Additional Notes, if any
	Double differential with reference UE to overcome network synchronization error [R1-2007860]
	Double differential with reference UE to overcome network synchronization error
[R1-2007860]



[bookmark: _Toc55965426]C.2.1.3.2	Positioning accuracy evaluation results for NR positioning enhancements
Evaluation results of horizontal location error for NR positioning enhancements are provided in Table C.2.1.3.2-1:
Table C.2.1.3.2-1: NR positioning enhancements - horizontal location error results from [8] 
	
	
	50%
	67%
	80%
	90%

	[Case 1], [InF-HH-2D], [FR1], [DL- TDOA+ DL-CPP]
	Convex UEs
	0.0218
	0.0321
	0.0387
	0.051

	[Case 2], [InF-HH-2D], [FR1], [UL- TDOA+ UL-CPP]
	Convex UEs
	0.0196
	0.0306
	0.0368
	0.049



[bookmark: _Toc55965427]C.2.1.4	Results from source [13]
[bookmark: _Toc55965428]C.2.1.4.1	Description of evaluation scenarios
	Parameter
	Case 1 [InF-SH, UL-TDOA, FR1, 100 MHz]
	Case 1 [InF-DH, UL-TDOA, FR1, 100 MHz]

	Channel model (baseline, otherwise state any modifications)
	Baseline
	Baseline

	Reference Signal Physical Structure and Resource Allocation (RE pattern)
	Comb-2, 2 symbol SRS-Pos
	Comb-2, 2 symbol SRS-Pos

	Reference signal (type of sequence, number of ports, …) 
	NR SRS-Pos
	NR SRS-Pos

	Number of sites
	 18
	 18

	Number of symbols used per slot  per positioning estimate
	 2 symbols per slot
	 2 symbols per slot

	Number of slots per positioning estimate
	 1 slot
	 1 slot

	Power-boosting level
	fixed power (max)
	fixed power (max)

	Uplink power control (applied/not applied)
	 Not applicable 
	 Not applicable 

	interference modelling (ideal muting, or other)
	 Ideal muting
	 Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Thresholding, 0.5, (Oversampling x4)
	Thresholding, 0.5, (Oversampling x4)

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

	Network synchronization assumptions
	 Perfect Synchronization 
	 Perfect Synchronization 

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

	Precoding assumptions (codebook, nr of antenna elements used, etc)
	 N/A
	 N/A

	Additional notes, if any
	 LoS detector and Outlier rejection algorithm based on relative path powers
	 LoS detector and Outlier rejection algorithm based on relative path powers



[bookmark: _Toc55965429]C.2.1.4.2	Positioning accuracy evaluation results for NR positioning enhancements
	Case
	UEs
	50%
	67%
	80%
	90%

	Case 1, [InF-SH, UL-TDOA, FR1,100 MHz]
	Convex UEs
	0.38
	0.55
	1.06
	1.94

	Case 2, [InF-DH, UL-TDOA, FR1, 100 MHz]
	Convex UEs
	1.60
	2.35
	3.08
	4.2



[bookmark: _Toc55965430]C.2.1.5	Results from source [5]
[bookmark: _Toc55965431]C.2.1.5.1	Description of evaluation scenarios
Evaluation assumptions for system level analysis of NR positioning accuracy enhancements are provided in Table C.2.1.5.1-1- Table C.2.1.5.1-19.
Table C.2.1.5.1-1: NR positioning enhancements - evaluation scenarios and parameters
	Parameter
	[Case E1] (InF-SH, FR1)
	[Case E2] (InF-SH, FR1)
	[Case E3] (InF-SH, FR2)
	[Case E4] (InF-SH, FR2)
	[Case E5] (InF-DH, FR1)
	[Case E6] (InF-DH, FR1)
	[Case E7] (InF-DH, FR2)
	[Case E8] (InF-DH, FR2)

	Channel model (baseline, otherwise state any modifications)
	InF-SH
	InF-SH
	InF-SH
	InF-SH
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)

	Carrier frequency 
	3.5GHz
	3.5GHz
	28GHz
	28GHz
	3.5GHz
	3.5GHz
	28GHz
	28GHz

	Subcarrier spacing
	30kHz
	30kHz
	120kHz
	120kHz
	30kHz
	30kHz
	120kHz
	120kHz

	Reference Signal Transmission Bandwidth
	100MHz
	100MHz
	400kHz
	400kHz
	100MHz
	100MHz
	400kHz
	400kHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)

	Reference signal 
(type of sequence, number of ports, …) 
	1 port, QPSK-PN sequence

	Number of sites
	18
(4 sites are chosen)

	Number of symbols used per occasion
	1

	number of occasions used per positioning estimate
	1

	Power-boosting level
	7.78dB

	Uplink power control (applied/not applied)
	not applied

	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)
	DL-TDOA taylor series RSRP
	DL-TDOA taylor series RSRP
	DL-TDOA taylor series RSRP
	DL-TDOA taylor series RSRP
	DL-TDOA taylor series RSRP
	DL-TDOA taylor series RSRP
	DL-TDOA taylor series RSRP
	DL-TDOA taylor series RSRP

	Network synchronization assumptions
	Perfect sync
	sync error 50ns
	Perfect sync
	sync error 50ns
	Perfect sync
	sync error 50ns
	Perfect sync
	sync error 50ns

	UE/gNB Tx/Rx 
Calibration Error
	0

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	codebook

	Evaluated Enhancement for Rel.17
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM

	Additional notes, if any
	
	
	
	
	
	
	
	



Table C.2.1.5.1-2: NR positioning enhancements - evaluation scenarios and parameters
	Parameter
	[Case E9] (InF-SH, FR1)
	[Case E10] (InF-SH, FR1)
	[Case E11] (InF-SH, FR2)
	[Case E12] (InF-SH, FR2)
	[Case E13] (InF-DH, FR1)
	[Case E14] (InF-DH, FR1)
	[Case E15] (InF-DH, FR2)
	[Case E16] (InF-DH, FR2)

	Channel model (baseline, otherwise state any modifications)
	InF-SH
	InF-SH
	InF-SH
	InF-SH
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)

	Carrier frequency 
	3.5GHz
	3.5GHz
	28GHz
	28GHz
	3.5GHz
	3.5GHz
	28GHz
	28GHz

	Subcarrier spacing
	30kHz
	30kHz
	120kHz
	120kHz
	30kHz
	30kHz
	120kHz
	120kHz

	Reference Signal Transmission Bandwidth
	100MHz
	100MHz
	400kHz
	400kHz
	100MHz
	100MHz
	400kHz
	400kHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)

	Reference signal 
(type of sequence, number of ports, …) 
	1 port, QPSK-PN sequence

	Number of sites
	18
(4 sites are chosen)

	Number of symbols used per occasion
	1

	number of occasions used per positioning estimate
	1

	Power-boosting level
	7.78dB

	Uplink power control (applied/not applied)
	not applied

	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)
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak

	Network synchronization assumptions
	Perfect sync
	sync error 50ns
	Perfect sync
	sync error 50ns
	Perfect sync
	sync error 50ns
	Perfect sync
	sync error 50ns

	UE/gNB Tx/Rx 
Calibration Error
	0

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	codebook

	Evaluated Enhancement for Rel.17
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM

	Additional notes, if any
	
	
	
	
	
	
	
	



Table C.2.1.5.1-3: NR positioning enhancements - evaluation scenarios and parameters
	Parameter
	[Case E17] (InF-SH, FR1)
	[Case E18] (InF-SH, FR1)
	[Case E19] (InF-SH, FR2)
	[Case E20] (InF-SH, FR2)
	[Case E21] (InF-DH, FR1)
	[Case E22] (InF-DH, FR1)
	[Case E23] (InF-DH, FR2)
	[Case E24] (InF-DH, FR2)

	Channel model (baseline, otherwise state any modifications)
	InF-SH
	InF-SH
	InF-SH
	InF-SH
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)

	Carrier frequency 
	3.5GHz
	3.5GHz
	28GHz
	28GHz
	3.5GHz
	3.5GHz
	28GHz
	28GHz

	Subcarrier spacing
	30kHz
	30kHz
	120kHz
	120kHz
	30kHz
	30kHz
	120kHz
	120kHz

	Reference Signal Transmission Bandwidth
	100MHz
	100MHz
	400kHz
	400kHz
	100MHz
	100MHz
	400kHz
	400kHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	SRS 
(comb-4 4 symbols)
	SRS 
(comb-4 4 symbols)
	SRS 
(comb-4 4 symbols)
	SRS 
(comb-4 4 symbols)
	SRS 
(comb-4 4 symbols)
	SRS 
(comb-4 4 symbols)
	SRS 
(comb-4 4 symbols)
	SRS 
(comb-4 4 symbols)

	Reference signal 
(type of sequence, number of ports, …) 
	[bookmark: _Hlk56160192]1 port, ZC sequence

	Number of sites
	18
(4 sites are chosen)

	Number of symbols used per occasion
	1

	number of occasions used per positioning estimate
	1

	Power-boosting level
	6dB

	Uplink power control (applied/not applied)
	not applied

	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)
	UL-TDOA taylor series RSRP
	UL-TDOA taylor series RSRP
	UL-TDOA taylor series RSRP
	UL-TDOA taylor series RSRP
	UL-TDOA taylor series RSRP
	UL-TDOA taylor series RSRP
	UL-TDOA taylor series RSRP
	UL-TDOA taylor series RSRP

	Network synchronization assumptions
	Perfect sync
	sync error 50ns
	Perfect sync
	sync error 50ns
	Perfect sync
	sync error 50ns
	Perfect sync
	sync error 50ns

	UE/gNB Tx/Rx 
Calibration Error
	0

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	codebook

	Evaluated Enhancement for Rel.17
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM

	Additional notes, if any
	
	
	
	
	
	
	
	



Table C.2.1.5.1-4: NR positioning enhancements - evaluation scenarios and parameters
	Parameter
	[Case E25] (InF-SH, FR1)
	[Case E26] (InF-SH, FR1)
	[Case E27] (InF-SH, FR2)
	[Case E28] (InF-SH, FR2)
	[Case E29] (InF-DH, FR1)
	[Case E30] (InF-DH, FR1)
	[Case E31] (InF-DH, FR2)
	[Case E32] (InF-DH, FR2)

	Channel model (baseline, otherwise state any modifications)
	InF-SH
	InF-SH
	InF-SH
	InF-SH
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)

	Carrier frequency 
	3.5GHz
	3.5GHz
	28GHz
	28GHz
	3.5GHz
	3.5GHz
	28GHz
	28GHz

	Subcarrier spacing
	30kHz
	30kHz
	120kHz
	120kHz
	30kHz
	30kHz
	120kHz
	120kHz

	Reference Signal Transmission Bandwidth
	100MHz
	100MHz
	400kHz
	400kHz
	100MHz
	100MHz
	400kHz
	400kHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	SRS 
(comb-4 4 symbols)
	SRS 
(comb-4 4 symbols)
	SRS 
(comb-4 4 symbols)
	SRS 
(comb-4 4 symbols)
	SRS 
(comb-4 4 symbols)
	SRS 
(comb-4 4 symbols)
	SRS 
(comb-4 4 symbols)
	SRS 
(comb-4 4 symbols)

	Reference signal 
(type of sequence, number of ports, …) 
	1 port, ZC sequence

	Number of sites
	18
(4 sites are chosen)

	Number of symbols used per occasion
	1

	number of occasions used per positioning estimate
	1

	Power-boosting level
	6dB

	Uplink power control (applied/not applied)
	not applied

	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)
	UL-TDOA taylor series first/median peak
	UL-TDOA taylor series first/median peak
	UL-TDOA taylor series first/median peak
	UL-TDOA taylor series first/median peak
	UL-TDOA taylor series first/median peak
	UL-TDOA taylor series first/median peak
	UL-TDOA taylor series first/median peak
	UL-TDOA taylor series first/median peak

	Network synchronization assumptions
	Perfect sync
	sync error 50ns
	Perfect sync
	sync error 50ns
	Perfect sync
	sync error 50ns
	Perfect sync
	sync error 50ns

	UE/gNB Tx/Rx 
Calibration Error
	0

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	codebook

	Evaluated Enhancement for Rel.17
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM

	Additional notes, if any
	
	
	
	
	
	
	
	



Table C.2.1.5.1-5: NR positioning enhancements - evaluation scenarios and parameters
	Parameter
	[Case E33] (InF-SH, FR1)
	[Case E34] (InF-SH, FR1)
	[Case E35] (InF-SH, FR2)
	[Case E36] (InF-SH, FR2)
	[Case E37] (InF-DH, FR1)
	[Case E38] (InF-DH, FR1)
	[Case E39] (InF-DH, FR2)
	[Case E40] (InF-DH, FR2)

	Channel model (baseline, otherwise state any modifications)
	InF-SH
	InF-SH
	InF-SH
	InF-SH
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)

	Carrier frequency 
	3.5GHz
	3.5GHz
	28GHz
	28GHz
	3.5GHz
	3.5GHz
	28GHz
	28GHz

	Subcarrier spacing
	30kHz
	30kHz
	120kHz
	120kHz
	30kHz
	30kHz
	120kHz
	120kHz

	Reference Signal Transmission Bandwidth
	100MHz
	100MHz
	400kHz
	400kHz
	100MHz
	100MHz
	400kHz
	400kHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)

	Reference signal 
(type of sequence, number of ports, …) 
	1 port, QPSK-PN + 1 port, ZC sequence

	Number of sites
	18
(4 sites are chosen)

	Number of symbols used per occasion
	1

	number of occasions used per positioning estimate
	1

	Power-boosting level
	DL:7.78dB
UL:6dB

	Uplink power control (applied/not applied)
	not applied

	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)
	Multi-RTT taylor series RSRP
	Multi-RTT taylor series RSRP
	Multi-RTT taylor series RSRP
	Multi-RTT taylor series RSRP
	Multi-RTT taylor series RSRP
	Multi-RTT taylor series RSRP
	Multi-RTT taylor series RSRP
	Multi-RTT taylor series RSRP

	Network synchronization assumptions
	Perfect sync
	sync error 50ns
	Perfect sync
	sync error 50ns
	Perfect sync
	sync error 50ns
	Perfect sync
	sync error 50ns

	UE/gNB Tx/Rx 
Calibration Error
	0

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	codebook

	Evaluated Enhancement for Rel.17
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM

	Additional notes, if any
	
	
	
	
	
	
	
	



Table C.2.1.5.1-6: NR positioning enhancements - evaluation scenarios and parameters
	Parameter
	[Case E41] (InF-SH, FR1)
	[Case E42] (InF-SH, FR1)
	[Case E43] (InF-SH, FR2)
	[Case E44] (InF-SH, FR2)
	[Case E45] (InF-DH, FR1)
	[Case E46] (InF-DH, FR1)
	[Case E47] (InF-DH, FR2)
	[Case E48] (InF-DH, FR2)

	Channel model (baseline, otherwise state any modifications)
	InF-SH
	InF-SH
	InF-SH
	InF-SH
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)

	Carrier frequency 
	3.5GHz
	3.5GHz
	28GHz
	28GHz
	3.5GHz
	3.5GHz
	28GHz
	28GHz

	Subcarrier spacing
	30kHz
	30kHz
	120kHz
	120kHz
	30kHz
	30kHz
	120kHz
	120kHz

	Reference Signal Transmission Bandwidth
	100MHz
	100MHz
	400kHz
	400kHz
	100MHz
	100MHz
	400kHz
	400kHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)

	Reference signal 
(type of sequence, number of ports, …) 
	1 port, QPSK-PN + 1 port, ZC sequence

	Number of sites
	18
(4 sites are chosen)

	Number of symbols used per occasion
	1

	number of occasions used per positioning estimate
	1

	Power-boosting level
	DL:7.78dB
UL:6dB

	Uplink power control (applied/not applied)
	not applied

	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)
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak

	Network synchronization assumptions
	Perfect sync
	sync error 50ns
	Perfect sync
	sync error 50ns
	Perfect sync
	sync error 50ns
	Perfect sync
	sync error 50ns

	UE/gNB Tx/Rx 
Calibration Error
	0

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	codebook

	Evaluated Enhancement for Rel.17
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM

	Additional notes, if any
	
	
	
	
	
	
	
	



Table C.2.1.5.1-7: NR positioning enhancements - evaluation scenarios and parameters
	Parameter
	[Case E49] (InF-SH, FR1)
	[Case E50] (InF-SH, FR1)
	[Case E51] (InF-SH, FR1)
	[Case E52] (InF-SH, FR1)
	[Case E53] (InF-SH, FR1)
	[Case E54] (InF-SH, FR1)

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

	Carrier frequency 
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz

	Subcarrier spacing
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz

	Reference Signal Transmission Bandwidth
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)

	Reference signal 
(type of sequence, number of ports, …) 
	1 port, QPSK-PN sequence

	Number of sites
	18
(4 sites are chosen)

	Number of symbols used per occasion
	1

	number of occasions used per positioning estimate
	1

	Power-boosting level
	7.78dB

	Uplink power control (applied/not applied)
	not applied

	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)
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak

	Network synchronization assumptions
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync

	UE/gNB Tx/Rx 
Calibration Error
	0

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	codebook

	Evaluated Enhancement for Rel.17
	RAIM
	100% LOS detection probability without RAIM
	100% LOS detection probability with RAIM
	95% LOS detection probability without RAIM
	90% LOS detection probability without RAIM
	no LOS detection without RAIM

	Additional notes, if any
	
	
	
	
	
	



Table C.2.1.5.1-8: NR positioning enhancements - evaluation scenarios and parameters
	Parameter
	[Case E55] (InF-DH, FR1)
	[Case E56] (InF-DH, FR1)
	[Case E57] (InF-DH, FR1)
	[Case E58] (InF-DH, FR1)
	[Case E59] (InF-DH, FR1)
	[Case E60] (InF-DH, FR1)

	Channel model (baseline, otherwise state any modifications)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)

	Carrier frequency 
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz

	Subcarrier spacing
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz

	Reference Signal Transmission Bandwidth
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)

	Reference signal 
(type of sequence, number of ports, …) 
	1 port, QPSK-PN sequence

	Number of sites
	18
(4 sites are chosen)

	Number of symbols used per occasion
	1

	number of occasions used per positioning estimate
	1

	Power-boosting level
	7.78dB

	Uplink power control (applied/not applied)
	not applied

	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)
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak

	Network synchronization assumptions
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync

	UE/gNB Tx/Rx 
Calibration Error
	0

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	codebook

	Evaluated Enhancement for Rel.17
	RAIM
	100% LOS detection probability without RAIM
	100% LOS detection probability with RAIM
	95% LOS detection probability without RAIM
	90% LOS detection probability without RAIM
	no LOS detection without RAIM

	Additional notes, if any
	
	
	
	
	
	



Table C.2.1.5.1-9: NR positioning enhancements - evaluation scenarios and parameters
	Parameter
	[Case E61] (InF-DH, FR1)
	[Case E62] (InF-DH, FR1)
	[Case E63] (InF-DH, FR1)
	[Case E64] (InF-DH, FR1)
	[Case E65] (InF-DH, FR1)
	[Case E66] (InF-DH, FR1)

	Channel model (baseline, otherwise state any modifications)
	InF-SH
	InF-SH
	InF-SH
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)

	Carrier frequency 
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz

	Subcarrier spacing
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz

	Reference Signal Transmission Bandwidth
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)

	Reference signal 
(type of sequence, number of ports, …) 
	1 port, QPSK-PN sequence

	Number of sites
	18
(4 sites are chosen)

	Number of symbols used per occasion
	1

	number of occasions used per positioning estimate
	1

	Power-boosting level
	7.78dB

	Uplink power control (applied/not applied)
	not applied

	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)
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak

	Network synchronization assumptions
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync

	UE/gNB Tx/Rx 
Calibration Error
	0

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	codebook

	Evaluated Enhancement for Rel.17
	RAIM
timing report granularity 0.5ns
	RAIM
timing report granularity 1ns
	RAIM
timing report granularity 2ns
	RAIM
timing report granularity 0.5ns
	RAIM
timing report granularity 1ns
	RAIM
timing report granularity 2ns

	Additional notes, if any
	
	
	
	
	
	



Table C.2.1.5.1-10: NR positioning enhancements - evaluation scenarios and parameters
	Parameter
	[Case E67] (InF-SH, FR1)
	[Case E68] (InF-SH, FR1)
	[Case E69] (InF-SH, FR1)
	[Case E70] (InF-SH, FR1)
	[Case E71] (InF-SH, FR1)
	[Case E72] (InF-SH, FR1)
	[Case E73] (InF-SH, FR1)
	[Case E74] (InF-SH, FR1)
	[Case E75] (InF-SH, FR1)

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

	Carrier frequency 
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz

	Subcarrier spacing
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz

	Reference Signal Transmission Bandwidth
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)

	Reference signal 
(type of sequence, number of ports, …) 
	1 port, QPSK-PN sequence

	Number of sites
	18
(4 sites are chosen)

	Number of symbols used per occasion
	1

	number of occasions used per positioning estimate
	1

	Power-boosting level
	7.78dB

	Uplink power control (applied/not applied)
	not applied

	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)
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak

	Network synchronization assumptions
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync

	UE/gNB Tx/Rx 
Calibration Error
	BS timing error 0.5ns, UE timing error 0.5ns
	BS timing error 0.5ns, UE timing error 1ns
	BS timing error 0.5ns, UE timing error 2ns
	BS timing error 0.5ns, UE timing error 3ns
	BS timing error 0.5ns, UE timing error 5ns
	BS timing error 1ns, UE timing error 0.5ns
	BS timing error 2ns, UE timing error 0.5ns
	BS timing error 3ns, UE timing error 0.5ns
	BS timing error 5ns, UE timing error 0.5ns

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	codebook

	Evaluated Enhancement for Rel.17
	RAIM

	RAIM

	RAIM

	RAIM

	RAIM

	RAIM

	RAIM

	RAIM

	RAIM


	Additional notes, if any
	
	
	
	
	
	
	
	
	



Table C.2.1.5.1-11: NR positioning enhancements - evaluation scenarios and parameters
	Parameter
	[Case E76] (InF-DH, FR1)
	[Case E77] (InF-DH, FR1)
	[Case E78] (InF-DH, FR1)
	[Case E79] (InF-DH, FR1)
	[Case E80] (InF-DH, FR1)
	[Case E81] (InF-DH, FR1)
	[Case E82] (InF-DH, FR1)
	[Case E83] (InF-DH, FR1)
	[Case E84] (InF-DH, FR1)

	Channel model (baseline, otherwise state any modifications)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)

	Carrier frequency 
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz

	Subcarrier spacing
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz

	Reference Signal Transmission Bandwidth
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)

	Reference signal 
(type of sequence, number of ports, …) 
	1 port, QPSK-PN sequence

	Number of sites
	18
(4 sites are chosen)

	Number of symbols used per occasion
	1

	number of occasions used per positioning estimate
	1

	Power-boosting level
	7.78dB

	Uplink power control (applied/not applied)
	not applied

	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)
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak

	Network synchronization assumptions
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync

	UE/gNB Tx/Rx 
Calibration Error
	BS timing error 0.5ns, UE timing error 0.5ns
	BS timing error 0.5ns, UE timing error 1ns
	BS timing error 0.5ns, UE timing error 2ns
	BS timing error 0.5ns, UE timing error 3ns
	BS timing error 0.5ns, UE timing error 5ns
	BS timing error 1ns, UE timing error 0.5ns
	BS timing error 2ns, UE timing error 0.5ns
	BS timing error 3ns, UE timing error 0.5ns
	BS timing error 5ns, UE timing error 0.5ns

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	codebook

	Evaluated Enhancement for Rel.17
	RAIM

	RAIM

	RAIM

	RAIM

	RAIM

	RAIM

	RAIM

	RAIM

	RAIM


	Additional notes, if any
	
	
	
	
	
	
	
	
	



Table C.2.1.5.1-12: NR positioning enhancements - evaluation scenarios and parameters
	Parameter
	[Case E85] (InF-SH, FR1)
	[Case E86] (InF-SH, FR1)
	[Case E87] (InF-SH, FR1)
	[Case E88] (InF-SH, FR1)
	[Case E89] (InF-SH, FR1)
	[Case E90] (InF-SH, FR1)
	[Case E91] (InF-SH, FR1)
	[Case E92] (InF-SH, FR1)
	[Case E93] (InF-SH, FR1)

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

	Carrier frequency 
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz

	Subcarrier spacing
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz

	Reference Signal Transmission Bandwidth
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)

	Reference signal 
(type of sequence, number of ports, …) 
	1 port, QPSK-PN + 1 port, ZC sequence

	Number of sites
	18
(4 sites are chosen)

	Number of symbols used per occasion
	1

	number of occasions used per positioning estimate
	1

	Power-boosting level
	DL:7.78dB
UL:6dB

	Uplink power control (applied/not applied)
	not applied

	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)
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak

	Network synchronization assumptions
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync

	UE/gNB Tx/Rx 
Calibration Error
	BS timing error 0.5ns, UE timing error 0.5ns
	BS timing error 0.5ns, UE timing error 1ns
	BS timing error 0.5ns, UE timing error 2ns
	BS timing error 0.5ns, UE timing error 3ns
	BS timing error 0.5ns, UE timing error 5ns
	BS timing error 1ns, UE timing error 0.5ns
	BS timing error 2ns, UE timing error 0.5ns
	BS timing error 3ns, UE timing error 0.5ns
	BS timing error 5ns, UE timing error 0.5ns

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	codebook

	Evaluated Enhancement for Rel.17
	RAIM

	RAIM

	RAIM

	RAIM

	RAIM

	RAIM

	RAIM

	RAIM

	RAIM


	Additional notes, if any
	
	
	
	
	
	
	
	
	


Table C.2.1.5.1-13: NR positioning enhancements - evaluation scenarios and parameters
	Parameter
	[Case E94] (InF-DH, FR1)
	[Case E95] (InF-DH, FR1)
	[Case E96] (InF-DH, FR1)
	[Case E97] (InF-DH, FR1)
	[Case E98] (InF-DH, FR1)
	[Case E99] (InF-DH, FR1)
	[Case E100] (InF-DH, FR1)
	[Case E101] (InF-DH, FR1)
	[Case E102] (InF-DH, FR1)

	Channel model (baseline, otherwise state any modifications)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)

	Carrier frequency 
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz

	Subcarrier spacing
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz

	Reference Signal Transmission Bandwidth
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)

	Reference signal 
(type of sequence, number of ports, …) 
	1 port, QPSK-PN + 1 port, ZC sequence

	Number of sites
	18
(4 sites are chosen)

	Number of symbols used per occasion
	1

	number of occasions used per positioning estimate
	1

	Power-boosting level
	DL:7.78dB
UL:6dB

	Uplink power control (applied/not applied)
	not applied

	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)
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak

	Network synchronization assumptions
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync

	UE/gNB Tx/Rx 
Calibration Error
	BS timing error 0.5ns, UE timing error 0.5ns
	BS timing error 0.5ns, UE timing error 1ns
	BS timing error 0.5ns, UE timing error 2ns
	BS timing error 0.5ns, UE timing error 3ns
	BS timing error 0.5ns, UE timing error 5ns
	BS timing error 1ns, UE timing error 0.5ns
	BS timing error 2ns, UE timing error 0.5ns
	BS timing error 3ns, UE timing error 0.5ns
	BS timing error 5ns, UE timing error 0.5ns

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	codebook

	Evaluated Enhancement for Rel.17
	RAIM

	RAIM

	RAIM

	RAIM

	RAIM

	RAIM

	RAIM

	RAIM

	RAIM


	Additional notes, if any
	
	
	
	
	
	
	
	
	



Table C.2.1.5.1-14: NR positioning enhancements - evaluation scenarios and parameters
	Parameter
	[Case E103] (InF-SH, FR1)
	[Case E104] (InF-SH, FR1)
	[Case E105] (InF-SH, FR1)
	[Case E106] (InF-DH, FR1)
	[Case E107] (InF-DH, FR1)
	[Case E108] (InF-DH, FR1)

	Channel model (baseline, otherwise state any modifications)
	InF-SH
	InF-SH
	InF-SH
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)

	Carrier frequency 
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz

	Subcarrier spacing
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz

	Reference Signal Transmission Bandwidth
	50MHz
	100MHz
	50MHz+50MHz
	50MHz
	100MHz
	50MHz+50MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)

	Reference signal 
(type of sequence, number of ports, …) 
	1 port, QPSK-PN + 1 port, ZC sequence

	Number of sites
	18
(4 sites are chosen)

	Number of symbols used per occasion
	1

	number of occasions used per positioning estimate
	1

	Power-boosting level
	DL:7.78dB
UL:6dB

	Uplink power control (applied/not applied)
	not applied

	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)
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak

	Network synchronization assumptions
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync

	UE/gNB Tx/Rx 
Calibration Error
	0
	0
	0
	0
	0
	0

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	codebook

	Evaluated Enhancement for Rel.17
	RAIM
	RAIM
	RAIM
Aggregation of DL positioning frequency layers
	RAIM
	RAIM
	RAIM
Aggregation of DL positioning frequency layers

	Additional notes, if any
	
	
	
	
	
	



Table C.2.1.5.1-15: NR positioning enhancements - evaluation scenarios and parameters
	Parameter
	[Case E109] (IOO, FR1)
	[Case E110] (IOO, FR2)
	[Case E111] (IOO, FR1)
	[Case E112] (IOO, FR2)
	[Case E113] (IOO, FR1)
	[Case E114] (IOO, FR2)

	Channel model (baseline, otherwise state any modifications)
	IOO
	IOO
	IOO
	IOO
	IOO
	IOO

	Carrier frequency 
	4GHz
	30GHz
	4GHz
	30GHz
	4GHz
	30GHz

	Subcarrier spacing
	30kHz
	120kHz
	30kHz
	120kHz
	30kHz
	120kHz

	Reference Signal Transmission Bandwidth
	100MHz
	400MHz
	100MHz
	400MHz
	100MHz
	400MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	R16 PRS 
(comb-6 6 symbols) 
	R16 PRS 
(comb-6 6 symbols)
	SRS 
(comb-4 4 symbols)
	SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)

	Reference signal 
(type of sequence, number of ports, …)
	1 port, QPSK-PN
	1 port, QPSK-PN
	1 port, ZC sequence
	1 port, ZC sequence
	1 port, QPSK-PN;
1 port, ZC sequence
	1 port, QPSK-PN;
1 port, ZC sequence

	Number of sites
	18
(4 sites are chosen)

	Number of symbols used per occasion
	1

	number of occasions used per positioning estimate
	1

	Power-boosting level
	7.78dB

	Uplink power control (applied/not applied)
	not applied

	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)
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	UL-TDOA taylor series first/median peak
	UL-TDOA taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak

	Network synchronization assumptions
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync

	UE/gNB Tx/Rx 
Calibration Error
	0
	0
	0
	0
	0
	0

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	codebook

	Evaluated Enhancement for Rel.17
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM

	Additional notes, if any
	Without absolute time of arrival modelling
	Without absolute time of arrival modelling
	Without absolute time of arrival modelling
	Without absolute time of arrival modelling
	Without absolute time of arrival modelling
	Without absolute time of arrival modelling



Table C.2.1.5.1-16: NR positioning enhancements - evaluation scenarios and parameters
	Parameter
	[Case E115] (InF-SH, FR1)
	[Case E116] (InF-SH, FR1)
	[Case E117] (InF-SH, FR1)
	[Case E118] (InF-SH, FR1)
	[Case E119] (InF-DH, FR1)
	[Case E120] (InF-DH, FR1)

	Channel model (baseline, otherwise state any modifications)
	InF-SH
	InF-SH
	InF-SH
	InF-SH
	InF-DH
(60%, 6, 2)
	InF-DH
(60%, 6, 2)

	Carrier frequency 
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz

	Subcarrier spacing
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz

	Reference Signal Transmission Bandwidth
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	R16 PRS 
(comb-6 6 symbols) 
	R16 PRS 
(comb-6 6 symbols)
	SRS 
(comb-4 4 symbols)
	SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)

	Reference signal 
(type of sequence, number of ports, …) 
	1 port, QPSK-PN 
	1 port, QPSK-PN 
	1 port, ZC sequence
	1 port, ZC sequence
	1 port, QPSK-PN
	1 port, QPSK-PN

	Number of sites
	18
(4 sites are chosen)

	Number of symbols used per occasion
	1

	number of occasions used per positioning estimate
	1

	Power-boosting level
	DL:7.78dB
	DL:7.78dB
	UL:6dB
	UL:6dB
	DL:7.78dB
	DL:7.78dB

	Uplink power control (applied/not applied)
	not applied

	interference modelling (ideal muting, or other)
	ideal muting

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

	Description of positioning technique / applied positioning algorithm (e.g. Least square, Taylor series, etc)
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	UL-AOA+AOA taylor series first/median peak
	UL-AOA+AOA taylor series first/median peak
	Machine learning
	Machine learning

	Network synchronization assumptions
	sync error 50ns
	Perfect sync
	sync error 50ns
	Perfect sync
	Perfect sync
	sync error 50ns

	UE/gNB Tx/Rx 
Calibration Error
	0
	BS timing error 5ns, UE timing error 0.5ns
	0
	BS timing error 5ns, UE timing error 0.5ns
	0
	0

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	codebook

	Evaluated Enhancement for Rel.17
	RAIM
Sync error reduced by differential positioning
	RAIM
Rx/Tx timing error reduced by differential positioning
	RAIM
Sync error reduced by UL-TDOA+AOA
	RAIM
Rx/Tx timing error reduced by UL-TDOA+AOA
	Machine learning
	Machine learning

	Additional notes, if any
	
	
	
	
	
	



Table C.2.1.5.1-17: NR positioning enhancements - evaluation scenarios and parameters
	Parameter
	[Case E121] (InF-SH, FR1)
	[Case E122] (InF-SH, FR1)
	[Case E123] (InF-SH, FR1)
	[Case E124] (InF-SH, FR1)
	[Case E125] (InF-DH, FR1)
	[Case E126] (InF-DH, FR1)
	[Case E127] (InF-DH, FR1)
	[Case E128] (InF-DH, FR1)

	Channel model (baseline, otherwise state any modifications)
	InF-SH
	InF-SH
	InF-SH
	InF-SH
	InF-DH
(40%, 2, 2)
	InF-DH
(40%, 2, 2)
	nF-DH
(40%, 2, 2)
	nF-DH
(40%, 2, 2)

	Carrier frequency 
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz

	Subcarrier spacing
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz

	Reference Signal Transmission Bandwidth
	50M+50M

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	R16 PRS 
(comb-6 6 symbols) 

	Reference signal 
(type of sequence, number of ports, …) 
	1 port, QPSK-PN 

	Number of sites
	18
(4 sites are chosen)

	Number of symbols used per occasion
	1

	number of occasions used per positioning estimate
	1

	Power-boosting level
	7.78dB

	Uplink power control (applied/not applied)
	not applied

	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)
	DL-TDOA taylor series first/median peak

	Network synchronization assumptions
	Perfect sync

	UE/gNB Tx/Rx 
Calibration Error
	0

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	codebook

	Evaluated Enhancement for Rel.17
	RAIM
Aggregation of DL positioning frequency layers

Timing offset 1ns
	RAIM
Aggregation of DL positioning frequency layers

Timing offset 5ns
	RAIM
Aggregation of DL positioning frequency layers

Timing offset 10ns
	RAIM
Aggregation of DL positioning frequency layers

Timing offset 20ns
	RAIM
Aggregation of DL positioning frequency layers

Timing offset 1ns
	RAIM
Aggregation of DL positioning frequency layers

Timing offset 5ns
	RAIM
Aggregation of DL positioning frequency layers

Timing offset 10ns
	RAIM
Aggregation of DL positioning frequency layers

Timing offset 20ns

	Additional notes, if any
	
	
	
	
	
	
	
	



[bookmark: _Hlk56160227]Table C.2.1.5.1-18: NR positioning enhancements - evaluation scenarios and parameters
	Parameter
	[Case E129] (IOO, FR1)
	[Case E130] (IOO, FR2)
	[Case E131] (IOO, FR1)
	[Case E132] (IOO, FR2)
	[Case E133] (IOO, FR1)
	[Case E134] (IOO, FR2)

	Channel model (baseline, otherwise state any modifications)
	IOO
	IOO
	IOO
	IOO
	IOO
	IOO

	Carrier frequency 
	4GHz
	30GHz
	4GHz
	30GHz
	4GHz
	30GHz

	Subcarrier spacing
	30kHz
	120kHz
	30kHz
	120kHz
	30kHz
	120kHz

	Reference Signal Transmission Bandwidth
	100MHz
	400MHz
	100MHz
	400MHz
	100MHz
	400MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	R16 PRS 
(comb-6 6 symbols) 
	R16 PRS 
(comb-6 6 symbols)
	SRS 
(comb-4 4 symbols)
	SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)
	R16 PRS 
(comb-6 6 symbols) + SRS 
(comb-4 4 symbols)

	Reference signal 
(type of sequence, number of ports, …)
	1 port, QPSK-PN
	1 port, QPSK-PN
	1 port, ZC sequence
	1 port, ZC sequence
	1 port, QPSK-PN;
1 port, ZC sequence
	1 port, QPSK-PN;
1 port, ZC sequence

	Number of sites
	18
(4 sites are chosen)

	Number of symbols used per occasion
	1

	number of occasions used per positioning estimate
	1

	Power-boosting level
	7.78dB

	Uplink power control (applied/not applied)
	not applied

	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)
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	UL-TDOA taylor series first/median peak
	UL-TDOA taylor series first/median peak
	Multi-RTT taylor series first/median peak
	Multi-RTT taylor series first/median peak

	Network synchronization assumptions
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync

	UE/gNB Tx/Rx 
Calibration Error
	0
	0
	0
	0
	0
	0

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	codebook

	Evaluated Enhancement for Rel.17
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM

	Additional notes, if any
	With absolute time of arrival modelling
	With absolute time of arrival modelling
	With absolute time of arrival modelling
	With absolute time of arrival modelling
	With absolute time of arrival modelling
	With absolute time of arrival modelling



Table C.2.1.5.1-19: NR positioning enhancements - evaluation scenarios and parameters
	Parameter
	[Case E-V1] (InF-SH, FR1)
	[Case E-V2] (InF-DH, FR1)
	[Case E- V3] (InF-SH, FR1)
	[Case E-V4] (InF-DH, FR1)
	[Case E- V5] (InF-SH, FR1)
	[Case E-V6] (InF-DH, FR1)
	[Case E-V7] (InF-SH, FR1)
	[Case E-V8] (InF-DH, FR1)

	Channel model (baseline, otherwise state any modifications)
	InF-SH
(BS height = 8m
UE height =1.5m)
	InF-DH
(40%, 2, 2) (BS height = 8m
UE height =1.5m)
	InF-SH
(BS height = {4,8}m
UE height =1.5m)
	InF-DH
(40%, 2, 2) (BS height = {4,8}m
UE height =1.5m)
	InF-SH
(BS height =8m
UE height =[0.5,2]m)
	InF-DH
(40%, 2, 2), (BS height =8m
UE height =[0.5,2]m)
	InF-SH
(BS height = {4,8}m
UE height =[0.5,2]m)
	InF-DH
(40%, 2, 2) (BS height = {4,8}m
UE height =[0.5,2]m)

	Carrier frequency 
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz
	3.5GHz

	Subcarrier spacing
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz
	30kHz

	Reference Signal Transmission Bandwidth
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz
	100MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)
	R16 PRS 
(comb-6 6 symbols)

	Reference signal 
(type of sequence, number of ports, …) 
	1 port, QPSK-PN 

	Number of sites
	18
(4 sites are chosen)

	Number of symbols used per occasion
	1

	number of occasions used per positioning estimate
	1

	Power-boosting level
	7.78dB

	Uplink power control (applied/not applied)
	not applied

	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)
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak
	DL-TDOA taylor series first/median peak

	Network synchronization assumptions
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync
	Perfect sync

	UE/gNB Tx/Rx 
Calibration Error
	0
	0
	0
	0
	0
	0
	0
	0

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	codebook

	Evaluated Enhancement for Rel.17
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM
	RAIM

	Additional notes, if any
	
	
	
	
	
	
	
	



[bookmark: _Toc55965432]C.2.1.5.2	Positioning accuracy evaluation results for NR positioning enhancements
Evaluation results of horizontal location error for NR positioning enhancements are provided in Table C.2.1.5.2-1.1- Table C.2.1.5.2-1.3:
Table C.2.1.5.2-1.1: NR positioning enhancements - horizontal location error results from [5]
	
	
	50%
	67%
	80%
	90%

	[Case E1], [SH, perfect sync], [FR1], [DL-TDOA, MUSIC, select based on RSRP, RAIM]
	Convex UEs
	0.039
	0.049
	0.072
	0.099

	
	(Optional) All UEs
	0.049
	0.080
	0.20
	0.89

	[Case E2], [SH, sync error 50ns], [FR1], [DL-TDOA, MUSIC, select based on RSRP, RAIM]
	Convex UEs
	10.25
	13.23
	17.16
	26.57

	
	(Optional) All UEs
	13.09
	17.89
	25.44
	34.70

	[Case E3], [SH, perfect sync], [FR2], [DL-TDOA, MUSIC, select based on RSRP, RAIM]
	Convex UEs
	0.009
	0.012
	0.016
	0.024

	
	(Optional) All UEs
	0.013
	0.020
	0.042
	0.34

	[Case E4], [SH, sync error 50ns], [FR2], [DL-TDOA, MUSIC, select based on RSRP, RAIM]
	Convex UEs
	9.78
	12.77
	15.84
	26.39

	
	(Optional) All UEs
	13.52
	17.85
	23.58
	33.52

	[Case E5], [DH, perfect sync], [FR1], [DL-TDOA, MUSIC, select based on RSRP, RAIM]
	Convex UEs
	0.058
	0.10
	0.18
	4.43

	
	(Optional) All UEs
	0.11
	0.26
	0.85
	5.72

	[Case E6], [DH, sync error 50ns], [FR1], [DL-TDOA, MUSIC, select based on RSRP, RAIM]
	Convex UEs
	9.32
	11.97
	14.63
	21.94

	
	(Optional) All UEs
	10.80
	14.46
	17.66
	23.84

	[Case E7], [DH, perfect sync], [FR2], [DL-TDOA, MUSIC, select based on RSRP, RAIM]
	Convex UEs
	0.010
	0.013
	0.026
	4.35

	
	(Optional) All UEs
	0.015
	0.027
	0.21
	4.98

	[Case E8], [DH, sync error 50ns], [FR2], [DL-TDOA, MUSIC, select based on RSRP, RAIM]
	Convex UEs
	10.52
	13.61
	16.58
	18.89

	
	(Optional) All UEs
	11.74
	15.26
	18.18
	22.95

	[Case E9], [SH, perfect sync], [FR1], [DL-TDOA, MUSIC, select based on first/median peak, RAIM]
	Convex UEs
	0.037
	0.048
	0.069
	0.094

	
	(Optional) All UEs
	0.051
	0.074
	0.13
	0.30

	[Case E10], [SH, sync error 50ns], [FR1], [DL-TDOA, MUSIC, select based on first/median peak, RAIM]
	Convex UEs
	11.42
	13.97
	17.67
	25.67

	
	(Optional) All UEs
	13.67
	17.73
	23.65
	37.47

	[Case E11], [SH, perfect sync], [FR2], [DL-TDOA, MUSIC, select based on first/median peak, RAIM]
	Convex UEs
	0.009
	0.012
	0.017
	0.024

	
	(Optional) All UEs
	0.012
	0.019
	0.033
	0.10

	[Case E12], [SH, sync error 50ns], [FR2], [DL-TDOA, MUSIC, select based on first/median peak, RAIM]
	Convex UEs
	10.84
	13.91
	17.53
	23.80

	
	(Optional) All UEs
	12.57
	16.84
	24.54
	34.93

	[Case E13], [DH, perfect sync], [FR1], [DL-TDOA, MUSIC, select based on first/median peak, RAIM]
	Convex UEs
	0.056
	0.075
	0.11
	0.17

	
	(Optional) All UEs
	0.087
	0.14
	0.25
	0.62

	[Case E14], [DH, sync error 50ns], [FR1], [DL-TDOA, MUSIC, select based on first/median peak, RAIM]
	Convex UEs
	8.91
	12.07
	14.26
	19.69

	
	(Optional) All UEs
	11.42
	15.01
	17.54
	24.96

	[Case E15], [DH, perfect sync], [FR2], [DL-TDOA, MUSIC, select based on first/median peak, RAIM]
	Convex UEs
	0.011
	0.015
	0.018
	0.034

	
	(Optional) All UEs
	0.015
	0.022
	0.040
	0.32

	[Case E16], [DH, sync error 50ns], [FR2], [DL-TDOA, MUSIC, select based on first/median peak, RAIM]
	Convex UEs
	9.94
	13.35
	15.10
	18.17

	
	(Optional) All UEs
	11.78
	14.66
	18.03
	21.48

	[Case E17], [SH, perfect sync], [FR1], [UL-TDOA, MUSIC, select based on RSRP, RAIM]
	Convex UEs
	0.037
	0.049
	0.061
	0.10

	
	(Optional) All UEs
	0.051
	0.086
	0.17
	0.98

	[Case E18], [SH, sync error 50ns], [FR1], [UL-TDOA, MUSIC, select based on RSRP, RAIM]
	Convex UEs
	9.80
	13.23
	17.04
	26.38

	
	(Optional) All UEs
	13.09
	17.30
	25.36
	35.25

	[Case E19], [SH, perfect sync], [FR2], [UL-TDOA, MUSIC, select based on RSRP, RAIM]
	Convex UEs
	0.009
	0.012
	0.016
	0.034

	
	(Optional) All UEs
	0.012
	0.019
	0.036
	0.31

	[Case E20], [SH, sync error 50ns], [FR2], [UL-TDOA, MUSIC, select based on RSRP, RAIM]
	Convex UEs
	10.40
	13.17
	19.07
	26.42

	
	(Optional) All UEs
	13.17
	17.91
	24.74
	35.56

	[Case E21], [DH, perfect sync], [FR1], [UL-TDOA, MUSIC, select based on RSRP, RAIM]
	Convex UEs
	0.058
	0.098
	0.18
	5.48

	
	(Optional) All UEs
	0.10
	0.21
	1.14
	5.98

	[Case E22], [DH, sync error 50ns], [FR1], [UL-TDOA, MUSIC, select based on RSRP, RAIM]
	Convex UEs
	9.91
	13.28
	16.02
	22.90

	
	(Optional) All UEs
	12.26
	15.28
	18.57
	23.85

	[Case E23], [DH, perfect sync], [FR2], [UL-TDOA, MUSIC, select based on RSRP, RAIM]
	Convex UEs
	0.010
	0.020
	0.089
	4.55

	
	(Optional) All UEs
	0.016
	0.029
	0.50
	5.96

	[Case E24], [DH, sync error 50ns], [FR2], [UL-TDOA, MUSIC, select based on RSRP, RAIM]
	Convex UEs
	10.52
	13.61
	16.21
	18.75

	
	(Optional) All UEs
	12.23
	15.25
	18.43
	23.60

	[Case E25], [SH, perfect sync], [FR1], [UL-TDOA, MUSIC, select based on first/median peak, RAIM]
	Convex UEs
	0.037
	0.048
	0.060
	0.083

	
	(Optional) All UEs
	0.050
	0.072
	0.13
	0.25

	[Case E26], [SH, sync error 50ns], [FR1], [UL-TDOA, MUSIC, select based on first/median peak, RAIM]
	Convex UEs
	11.50
	14.13
	17.81
	26.09

	
	(Optional) All UEs
	13.61
	17.81
	23.77
	37.64

	[Case E27], [SH, perfect sync], [FR2], [UL-TDOA, MUSIC, select based on first/median peak, RAIM]
	Convex UEs
	0.009
	0.010
	0.016
	0.032

	
	(Optional) All UEs
	0.011
	0.018
	0.033
	0.11

	[Case E28], [SH, sync error 50ns], [FR2], [UL-TDOA, MUSIC, select based on first/median peak, RAIM]
	Convex UEs
	11.50
	14.38
	18.06
	26.01

	
	(Optional) All UEs
	14.13
	16.70
	24.49
	36.40

	[Case E29], [DH, perfect sync], [FR1], [UL-TDOA, MUSIC, select based on first/median peak, RAIM]
	Convex UEs
	0.053
	0.073
	0.11
	0.19

	
	(Optional) All UEs
	0.086
	0.16
	0.27
	0.65

	[Case E30], [DH, sync error 50ns], [FR1], [UL-TDOA, MUSIC, select based on first/median peak, RAIM]
	Convex UEs
	10.0
	13.35
	16.53
	22.54

	
	(Optional) All UEs
	12.77
	15.12
	18.62
	26.28

	[Case E31], [DH, perfect sync], [FR2], [UL-TDOA, MUSIC, select based on first/median peak, RAIM]
	Convex UEs
	0.011
	0.014
	0.019
	0.043

	
	(Optional) All UEs
	0.015
	0.022
	0.051
	0.34

	[Case E32], [DH, sync error 50ns], [FR2], [UL-TDOA, MUSIC, select based on first/median peak, RAIM]
	Convex UEs
	9.93
	13.21
	16.55
	20.23

	
	(Optional) All UEs
	12.11
	15.60
	19.18
	24.03

	[Case E33], [SH, perfect sync], [FR1], [Multi-RTT, MUSIC, select based on RSRP, RAIM]
	Convex UEs
	0.040
	0.052
	0.071
	0.11

	
	(Optional) All UEs
	0.054
	0.076
	0.12
	0.51

	[Case E34], [SH, sync error 50ns], [FR1], [Multi-RTT, MUSIC, select based on RSRP, RAIM]
	Convex UEs
	0.043
	0.055
	0.069
	0.14

	
	(Optional) All UEs
	0.051
	0.074
	0.13
	0.62

	[Case E35], [SH, perfect sync], [FR2], [Multi-RTT, MUSIC, select based on RSRP, RAIM]
	Convex UEs
	0.010
	0.014
	0.019
	0.049

	
	(Optional) All UEs
	0.013
	0.021
	0.036
	0.14

	[Case E36], [SH, sync error 50ns], [FR2], [Multi-RTT, MUSIC, select based on RSRP, RAIM]
	Convex UEs
	0.011
	0.015
	0.019
	0.12

	
	(Optional) All UEs
	0.014
	0.021
	0.034
	0.19

	[Case E37], [DH, perfect sync], [FR1], [Multi-RTT, MUSIC, select based on RSRP, RAIM]
	Convex UEs
	0.068
	0.12
	0.23
	4.89

	
	(Optional) All UEs
	0.091
	0.14
	0.78
	6.39

	[Case E38], [DH, sync error 50ns], [FR1], [Multi-RTT, MUSIC, select based on RSRP, RAIM]
	Convex UEs
	0.063
	0.092
	0.26
	5.12

	
	(Optional) All UEs
	0.092
	0.16
	0.88
	6.84

	[Case E39], [DH, perfect sync], [FR2], [Multi-RTT, MUSIC, select based on RSRP, RAIM]
	Convex UEs
	0.013
	0.019
	0.11
	4.12

	
	(Optional) All UEs
	0.018
	0.065
	0.59
	4.82

	[Case E40], [DH, sync error 50ns], [FR2], [Multi-RTT, MUSIC, select based on RSRP, RAIM]
	Convex UEs
	0.013
	0.019
	0.039
	4.26

	
	(Optional) All UEs
	0.033
	0.081
	0.78
	5.49

	[Case E41], [SH, perfect sync], [FR1], [Multi-RTT, MUSIC, select based on first/median peak, RAIM]
	Convex UEs
	0.040
	0.050
	0.068
	0.092

	
	(Optional) All UEs
	0.044
	0.066
	0.097
	0.24

	[Case E42], [SH, sync error 50ns], [FR1], [Multi-RTT, MUSIC, select based on first/median peak, RAIM]
	Convex UEs
	0.048
	0.058
	0.067
	0.092

	
	(Optional) All UEs
	0.049
	0.069
	0.12
	0.23

	[Case E43], [SH, perfect sync], [FR2], [Multi-RTT, MUSIC, select based on first/median peak, RAIM]
	Convex UEs
	0.010
	0.014
	0.018
	0.030

	
	(Optional) All UEs
	0.013
	0.019
	0.030
	0.055

	[Case E44], [SH, sync error 50ns], [FR2], [Multi-RTT, MUSIC, select based on first/median peak, RAIM]
	Convex UEs
	0.012
	0.016
	0.021
	0.037

	
	(Optional) All UEs
	0.016
	0.021
	0.033
	0.072

	[Case E45], [DH, perfect sync], [FR1], [Multi-RTT, MUSIC, select based on first/median peak, RAIM]
	Convex UEs
	0.059
	0.083
	0.11
	0.19

	
	(Optional) All UEs
	0.078
	0.12
	0.18
	0.31

	[Case E46], [DH, sync error 50ns], [FR1], [Multi-RTT, MUSIC, select based on first/median peak, RAIM]
	Convex UEs
	0.060
	0.091
	0.13
	0.20

	
	(Optional) All UEs
	0.086
	0.13
	0.19
	0.35

	[Case E47], [DH, perfect sync], [FR2], [Multi-RTT, MUSIC, select based on first/median peak, RAIM]
	Convex UEs
	0.012
	0.016
	0.020
	0.048

	
	(Optional) All UEs
	0.013
	0.018
	0.029
	0.11

	[Case E48], [DH, sync error 50ns], [FR2], [Multi-RTT, MUSIC, select based on first/median peak, RAIM]
	Convex UEs
	0.013
	0.016
	0.021
	0.051

	
	(Optional) All UEs
	0.014
	0.020
	0.026
	0.11

	[Case E49], [SH, perfect sync], [FR1], [DL-TDOA, RAIM]
(Case E9)
	Convex UEs
	0.037
	0.048
	0.069
	0.094

	[Case E50], [SH, perfect sync], [FR1], [DL-TDOA, known LOS without RAIM]
	Convex UEs
	0.037
	0.049
	0.073
	0.096

	[Case E51], [SH, perfect sync], [FR1], [DL-TDOA, known LOS+ RAIM]
	Convex UEs
	0.037
	0.047
	0.063
	0.083

	[Case E52], [SH, perfect sync], [FR1], [DL-TDOA, 95% LOS without RAIM]
	Convex UEs
	0.039
	0.052
	0.080
	2.86

	[Case E53], [SH, perfect sync], [FR1], [DL-TDOA, 90% LOS without RAIM]
	Convex UEs
	0.041
	0.052
	0.083
	4.54

	[Case E54], [SH, perfect sync], [FR1], [DL-TDOA, unknown LOS without RAIM]
	Convex UEs
	0.042
	0.055
	0.11
	4.62

	[Case E55], [DH, perfect sync], [FR1], [DL-TDOA, RAIM]
	Convex UEs
	0.056
	0.075
	0.11
	0.17

	[Case E56], [DH, perfect sync], [FR1], [DL-TDOA, known LOS without RAIM]
	Convex UEs
	0.060
	0.097
	0.15
	0.33

	[Case E57], [DH, perfect sync], [FR1], [DL-TDOA, known LOS+ RAIM]
	Convex UEs
	0.055
	0.071
	0.11
	0.17

	[Case E58], [DH, perfect sync], [FR1], [DL-TDOA, 95% LOS without RAIM]
	Convex UEs
	0.042
	0.064
	0.30
	3.40

	[Case E59], [DH, perfect sync], [FR1], [DL-TDOA, 90% LOS without RAIM]
	Convex UEs
	0.043
	0.065
	1.82
	3.43

	[Case E60], [DH, perfect sync], [FR1], [DL-TDOA, unknown LOS without RAIM]
	Convex UEs
	0.048
	1.05
	3.49
	8.64

	[Case E61], [SH, perfect sync], [FR1], [DL-TDOA]
[granularity 0.5ns]
	Convex UEs
	0.070
	0.092
	0.12
	0.16

	[Case E62], [SH, perfect sync], [FR1], [DL-TDOA]
[granularity 1ns]
	Convex UEs
	0.10
	0.13
	0.16
	0.21

	[Case E63], [SH, perfect sync], [FR1], [DL-TDOA]
[granularity 2ns]
	Convex UEs
	0.21
	0.28
	0.32
	0.47

	[Case E64], [DH, perfect sync], [FR1], [DL-TDOA]
[granularity 0.5ns]
	Convex UEs
	0.063
	0.086
	0.11
	0.17

	[Case E65], [DH, perfect sync], [FR1], [DL-TDOA]
[granularity 1ns]
	Convex UEs
	0.12
	0.15
	0.21
	0.35

	[Case E66], [DH, perfect sync], [FR1], [DL-TDOA]
[granularity 2ns]
	Convex UEs
	0.22
	0.27
	0.33
	0.59

	[Case E67], [SH, perfect sync], [FR1], [DL-TDOA]
[BS timing error 0.5ns, UE timing error 0.5ns]
	Convex UEs
	0.14
	0.19
	0.23
	0.30

	[Case E68], [SH, perfect sync], [FR1], [DL-TDOA]
[BS timing error 0.5ns, UE timing error 1ns]
	Convex UEs
	0.14
	0.18
	0.23
	0.34

	[Case E69], [SH, perfect sync], [FR1], [DL-TDOA]
[BS timing error 0.5ns, UE timing error 2ns]
	Convex UEs
	0.14
	0.18
	0.23
	0.36

	[Case E70], [SH, perfect sync], [FR1], [DL-TDOA]
[BS timing error 0.5ns, UE timing error 3ns]
	Convex UEs
	0.14
	0.18
	0.22
	0.35

	[Case E71], [SH, perfect sync], [FR1], [DL-TDOA]
[BS timing error 0.5ns, UE timing error 5ns]
	Convex UEs
	0.14
	0.17
	0.23
	0.37

	[Case E72], [SH, perfect sync], [FR1], [DL-TDOA]
[BS timing error 1ns, UE timing error 0.5ns]
	Convex UEs
	0.18
	0.23
	0.29
	0.42

	[Case E73], [SH, perfect sync], [FR1], [DL-TDOA]
[BS timing error 2ns, UE timing error 0.5ns]
	Convex UEs
	0.37
	0.45
	0.60
	0.83

	[[Case E74], [SH, perfect sync], [FR1], [DL-TDOA]
[BS timing error 3ns, UE timing error 0.5ns]
	Convex UEs
	0.47
	0.61
	0.76
	1.07

	[Case E75], [SH, perfect sync], [FR1], [DL-TDOA]
[BS timing error 5ns, UE timing error 0.5ns]
	Convex UEs
	0.80
	1.00
	1.24
	1.87

	[Case E76], [DH, perfect sync], [FR1], [DL-TDOA]
[BS timing error 0.5ns, UE timing error 0.5ns]
	Convex UEs
	0.14
	0.18
	0.23
	0.31

	[Case E77], [DH, perfect sync], [FR1], [DL-TDOA]
[BS timing error 0.5ns, UE timing error 1ns]
	Convex UEs
	0.13
	0.17
	0.21
	0.32

	[Case E78], [DH, perfect sync], [FR1], [DL-TDOA]
[BS timing error 0.5ns, UE timing error 2ns]
	Convex UEs
	0.13
	0.18
	0.21
	0.32

	[Case E79], [DH, perfect sync], [FR1], [DL-TDOA]
[BS timing error 0.5ns, UE timing error 3ns]
	Convex UEs
	0.13
	0.17
	0.20
	0.28

	[Case E80], [DH, perfect sync], [FR1], [DL-TDOA]
[BS timing error 0.5ns, UE timing error 5ns]
	Convex UEs
	0.12
	0.18
	0.22
	0.31

	[Case E81], [DH, perfect sync], [FR1], [DL-TDOA]
[BS timing error 1ns, UE timing error 0.5ns]
	Convex UEs
	0.18
	0.24
	0.33
	0.40

	[Case E82 [DH, perfect sync], [FR1], [DL-TDOA]
[BS timing error 2ns, UE timing error 0.5ns]
	Convex UEs
	0.40
	0.48
	0.62
	0.76

	[[Case E83], [DH, perfect sync], [FR1], [DL-TDOA]
[BS timing error 3ns, UE timing error 0.5ns]
	Convex UEs
	0.54
	0.62
	0.75
	0.88

	[Case E84], [DH, perfect sync], [FR1], [DL-TDOA]
[BS timing error 5ns, UE timing error 0.5ns]
	Convex UEs
	0.78
	1.08
	1.19
	1.94

	[Case E85], [SH, perfect sync], [FR1], [Multi-RTT]
[BS timing error 0.5ns, UE timing error 0.5ns]
	Convex UEs
	0.089
	0.13
	0.18
	0.24

	[Case E86], [SH, perfect sync], [FR1], [Multi-RTT]
[BS timing error 0.5ns, UE timing error 1ns]
	Convex UEs
	0.094
	0.13
	0.17
	0.23

	[Case E87], [SH, perfect sync], [FR1], [Multi-RTT]
[BS timing error 0.5ns, UE timing error 2ns]
	Convex UEs
	0.12
	0.15
	0.19
	0.27

	[Case E88], [SH, perfect sync], [FR1], [Multi-RTT]
[BS timing error 0.5ns, UE timing error 3ns]
	Convex UEs
	0.13
	0.17
	0.23
	0.33

	[Case E89], [SH, perfect sync], [FR1], [Multi-RTT]
[BS timing error 0.5ns, UE timing error 5ns]
	Convex UEs
	0.16
	0.25
	0.34
	0.44

	[Case E90], [SH, perfect sync], [FR1], [Multi-RTT]
[BS timing error 1ns, UE timing error 0.5ns]
	Convex UEs
	0.12
	0.17
	0.22
	0.28

	[Case E91], [SH, perfect sync], [FR1], [Multi-RTT]
[BS timing error 2ns, UE timing error 0.5ns]
	Convex UEs
	0.17
	0.21
	0.28
	0.34

	[[Case E92], [SH, perfect sync], [FR1], [Multi-RTT]
[BS timing error 3ns, UE timing error 0.5ns]
	Convex UEs
	0.39
	0.49
	0.61
	0.76

	[Case E93], [SH, perfect sync], [FR1], [Multi-RTT]
[BS timing error 5ns, UE timing error 0.5ns]
	Convex UEs
	0.56
	0.69
	0.88
	1.26

	[Case E94], [DH, perfect sync], [FR1], [Multi-RTT]
[BS timing error 0.5ns, UE timing error 0.5ns]
	Convex UEs
	0.10
	0.12
	0.17
	0.24

	[Case E95], [DH, perfect sync], [FR1], [Multi-RTT]
[BS timing error 0.5ns, UE timing error 1ns]
	Convex UEs
	0.10
	0.13
	0.17
	0.24

	[Case E96], [DH, perfect sync], [FR1], [Multi-RTT]
[BS timing error 0.5ns, UE timing error 2ns]
	Convex UEs
	0.11
	0.15
	0.20
	0.28

	[Case E97], [DH, perfect sync], [FR1], [Multi-RTT]
[BS timing error 0.5ns, UE timing error 3ns]
	Convex UEs
	0.13
	0.17
	0.23
	0.36

	[Case E98], [DH, perfect sync], [FR1], [Multi-RTT]
[BS timing error 0.5ns, UE timing error 5ns]
	Convex UEs
	0.18
	0.25
	0.33
	0.46

	[Case E99], [DH, perfect sync], [FR1], [Multi-RTT]
[BS timing error 1ns, UE timing error 0.5ns]
	Convex UEs
	0.14
	0.20
	0.26
	0.34

	[Case E100], [DH, perfect sync], [FR1], [Multi-RTT]
[BS timing error 2ns, UE timing error 0.5ns]
	Convex UEs
	0.21
	0.26
	0.35
	0.48

	[[Case E101], [DH, perfect sync], [FR1], [Multi-RTT]
[BS timing error 3ns, UE timing error 0.5ns]
	Convex UEs
	0.37
	0.51
	0.62
	0.87

	[Case E102], [DH, perfect sync], [FR1], [Multi-RTT]
[BS timing error 5ns, UE timing error 0.5ns]
	Convex UEs
	0.57
	0.71
	0.98
	1.28

	[Case E103], [SH, perfect sync], [FR1], [50M]
	Convex UEs
	0.12
	0.16
	0.20
	0.31

	
	(Optional) All UEs
	0.16
	0.25
	0.38
	0.95

	[Case E104], [SH, perfect sync], [FR1], [100M]
(Case E9)
	Convex UEs
	0.037
	0.048
	0.069
	0.094

	
	(Optional) All UEs
	0.051
	0.074
	0.13
	0.25

	[Case E105], [SH, perfect sync], [FR1], [50M+50M]
	Convex UEs
	0.072
	0.12
	0.16
	0.21

	
	(Optional) All UEs
	0.11
	0.17
	0.28
	0.58

	[Case E106], [DH, perfect sync], [FR1], [50M]
	Convex UEs
	0.11
	0.16
	0.21
	0.44

	
	(Optional) All UEs
	0.17
	0.26
	0.50
	0.98

	[Case E107], [DH, perfect sync], [FR1], [100M]
	Convex UEs
	0.056
	0.075
	0.11
	0.17

	
	(Optional) All UEs
	0.087
	0.14
	0.25
	0.62

	[Case E108], [DH, perfect sync], [FR1], [50M+50M]
	Convex UEs
	0.069
	0.095
	0.15
	0.23

	
	(Optional) All UEs
	0.11
	0.20
	0.39
	0.91



Table C.2.1.5.2-1.2: NR positioning enhancements - horizontal location error results from [22]
	
	
	50%
	67%
	80%
	90%

	[Case E115], [SH, sync error 50ns], [FR1], [DL-TDOA]
[sync error reduced by differential positioning]
	Convex UEs
	0.046
	0.061
	0.077
	0.11

	[Case E116], [SH, perfect sync], [FR1], [DL-TDOA]
[BS timing error 5ns, UE timing error 0.5ns]
[Rx/Tx timing error reduced by differential positioning]
	Convex UEs
	0.060
	0.074
	0.087
	0.13

	[Case E117], [SH, sync error 50ns], [FR1], [UL-TDOA]
[sync error reduced by UL-TDOA+AOA]
	Convex UEs
	1.24
	1.39
	1.69
	3.16

	[Case E118], [SH, perfect sync], [FR1], [UL-TDOA]
[BS timing error 5ns, UE timing error 0.5ns]
[Rx/Tx timing error reduced by UL-TDOA+AOA]
	Convex UEs
	0.64
	0.85
	1.08
	1.50

	[Case E119], [DH, (60%,6,2), perfect sync], [FR1], 
[machine learning]
	all UEs
	2.49
	3.05
	3.64
	4.60

	[Case E120], [DH, (60%,6,2), sync error 50ns], [FR1], 
[machine learning]
	all UEs
	2.24
	2.99
	3.68
	5.12

	[Case E121], [SH, perfect sync], [FR1], 
[50M+50M] [timing offset 1ns]
	Convex UEs
	0.19
	0.25
	0.33
	0.46

	[Case E122], [SH, perfect sync], [FR1], 
[50M+50M] [timing offset 5ns]
	Convex UEs
	0.93
	1.17
	1.58
	2.03

	[Case E123], [SH, perfect sync], [FR1], 
[50M+50M] [timing offset 10ns]
	Convex UEs
	2.15
	2.57
	3.55
	5.46

	[Case E124], [SH, perfect sync], [FR1], 
[50M+50M] [timing offset 20ns]
	Convex UEs
	4.60
	5.21
	6.81
	10.05

	[Case E125], [DH, perfect sync], [FR1], 
[50M+50M] [timing offset 1ns]
	Convex UEs
	0.24
	0.36
	0.51
	0.96

	[Case E126], [DH, perfect sync], [FR1], 
[50M+50M] [timing offset 5ns]
	Convex UEs
	1.03
	1.40
	2.15
	3.90

	[Case E127], [DH, perfect sync], [FR1], 
[50M+50M] [timing offset 10ns]
	Convex UEs
	2.08
	2.79
	3.97
	8.34

	[Case E128], [DH, perfect sync], [FR1], 
[50M+50M] [timing offset 20ns]
	Convex UEs
	3.70
	5.94
	7.48
	10.69



Table C.2.1.5.2-1.3: NR positioning enhancements - IOO horizontal location error results from [23]
	
	
	50%
	67%
	80%
	90%

	[Case E109], [IOO scenario without absolute time of arrival modelling, perfect sync], [FR1], [DL-TDOA, MUSIC, select based on first/median peak]
	all UEs
	0.11
	0.19
	0.35
	0.80

	[Case E110], [IOO scenario without absolute time of arrival modelling, perfect sync], [FR2], [DL-TDOA, MUSIC, select based on first/median peak]
	all UEs
	0.03
	0.06
	0.13
	0.54

	[Case E111], [IOO scenario without absolute time of arrival modelling, perfect sync], [FR1], [UL-TDOA, MUSIC, select based on first/median peak]
	all UEs
	0.11
	0.19
	0.38
	0.84

	[Case E112], [IOO scenario without absolute time of arrival modelling, perfect sync], [FR2], [UL-TDOA, MUSIC, select based on first/median peak]
	all UEs
	0.03
	0.06
	0.13
	0.56

	[Case E113], [IOO scenario without absolute time of arrival modelling, perfect sync], [FR1], [Multi-RTT, MUSIC, select based on first/median peak]
	all UEs
	0.11
	0.17
	0.37
	0.68

	[Case E114], [IOO scenario without absolute time of arrival modelling, perfect sync], [FR2], [Multi-RTT MUSIC, select based on first/median peak]
	all UEs
	0.03
	0.05
	0.11
	0.50

	[Case E129], [IOO scenario with absolute time of arrival modelling, perfect sync], [FR1], [DL-TDOA, MUSIC, select based on first/median peak]
	all UEs
	0.11
	0.19
	0.38
	0.82

	[Case E130], [IOO scenario with absolute time of arrival modelling, perfect sync], [FR2], [DL-TDOA, MUSIC, select based on first/median peak]
	all UEs
	0.03
	0.06
	0.22
	0.56

	[Case E131], [IOO scenario with absolute time of arrival modelling, perfect sync], [FR1], [UL-TDOA, MUSIC, select based on first/median peak]
	all UEs
	0.12
	0.19
	0.38
	0.86

	[Case E132], [IOO scenario with absolute time of arrival modelling, perfect sync], [FR2], [UL-TDOA, MUSIC, select based on first/median peak]
	all UEs
	0.03
	0.07
	0.19
	0.62

	[Case E133], [IOO scenario with absolute time of arrival modelling, perfect sync], [FR1], [Multi-RTT, MUSIC, select based on first/median peak]
	all UEs
	0.11
	0.19
	0.33
	0.68

	[Case E134], [IOO scenario with absolute time of arrival modelling, perfect sync], [FR2], [Multi-RTT MUSIC, select based on first/median peak]
	all UEs
	0.03
	0.05
	0.11
	0.54




Evaluation results of vertical location error for NR positioning enhancements are provided in Table C.2.1.5.2-2:
Table C.2.1.5.2-2: NR positioning enhancements - vertical location error results from [23]
	
	
	50%
	67%
	80%
	90%

	[Case E-V1], [SH, perfect sync], [FR1], [ BS height = 8m
UE height =1.5m] [DL-TDOA, MUSIC, select based on first/median peak]
	Convex UEs
	0.19
	0.30
	0.46
	0.58

	
	(Optional) All UEs
	0.19
	0.33
	0.54
	0.84

	[Case E-V2], [DH, perfect sync], [FR1], [ BS height = 8m
UE height =1.5m] [DL-TDOA, MUSIC, select based on first/median peak]
	Convex UEs
	0.12
	0.20
	0.41
	0.64

	
	(Optional) All UEs
	0.13
	0.22
	0.41
	1.39

	[Case E-V3], [SH, perfect sync], [FR1], [ BS height = {4,8}m
UE height =1.5m] [DL-TDOA, MUSIC, select based on first/median peak]
	Convex UEs
	0.24
	0.42
	0.62
	1.25

	
	(Optional) All UEs
	0.24
	0.39
	0.70
	1.38

	[Case E-V4], [DH, perfect sync], [FR1], [ BS height = {4,8}m
UE height =1.5m] [DL-TDOA, MUSIC, select based on first/median peak]
	Convex UEs
	1.03
	2.05
	2.68
	4.62

	
	(Optional) All UEs
	1.21
	2.50
	2.94
	5.24

	[Case E-V5], [SH, perfect sync], [FR1], [ BS height = 8m
UE height =[0.5,2]m] [DL-TDOA, MUSIC, select based on first/median peak]
	Convex UEs
	0.16
	0.25
	0.45
	0.66

	
	(Optional) All UEs
	0.19
	0.30
	0.46
	0.76

	[Case E-V6], [DH, perfect sync], [FR1], [ BS height = 8m
UE height =[0.5,2]m] [DL-TDOA, MUSIC, select based on first/median peak]
	Convex UEs
	0.82
	1.17
	2.03
	3.16

	
	(Optional) All UEs
	0.91
	1.68
	2.75
	3.47

	[Case E-V7], [SH, perfect sync], [FR1], [ BS height = {4,8}m
UE height =[0.5,2]m] [DL-TDOA, MUSIC, select based on first/median peak]
	Convex UEs
	0.28
	0.45
	0.72
	1.27

	
	(Optional) All UEs
	0.28
	0.45
	0.76
	1.48

	[Case E-V8], [DH, perfect sync], [FR1], [ BS height = {4,8}m
UE height =[0.5,2]m] [DL-TDOA, MUSIC, select based on first/median peak]
	Convex UEs
	0.67
	1.77
	3.02
	4.93

	
	(Optional) All UEs
	0.86
	2.39
	3.12
	5.98




[bookmark: _Toc55965433]C.2.1.6	Results from source [12]
[bookmark: _Toc55965434]C.2.1.6.1	Description of evaluation scenarios
The following enhancements for NR positioning are evaluated:
· NLOS classification to mitigate NLOS
· Multipath mitigation method
· Combination of NLOS classification and multipath mitigation
Evaluation assumptions for system level analysis of NR positioning accuracy enhancements are provided in Table C.2.1.6.1-1.

Table C.2.1.6.1-1: NR positioning enhancements - evaluation scenarios and parameters
	Parameter
	Case1 ( InF-SH, FR1) 
	Case2 ( InF-DH, FR1)

	Channel model (baseline, otherwise state any modifications)
	InF-SH
	InF-DH (40%,2,2)

	Carrier frequency 
	3.5GHz
	3.5GHz

	Subcarrier spacing
	30kHz
	30kHz

	Reference Signal Transmission Bandwidth
	100MHz
	100MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	DL-PRS 
	DL-PRS 

	Reference signal 
(type of sequence, number of ports, …) 
	Gold, single port
	Gold, single port

	Number of sites
	18
	18

	Number of symbols used per occasion
	1
	1

	number of occasions used per positioning estimate
	1
	1

	Power-boosting level
	6dB
	6dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal
	Ideal

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

	Description of positioning technique / applied positioning algorithm (e.g. Least square, Taylor series, etc)
	DL-TDOA
Chan
	DL-TDOA
Chan

	Network synchronization assumptions
	Ideal
	Ideal

	UE/gNB Tx/Rx 
Calibration Error
	Ideal
	Ideal

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	Tx codebook-based
	Tx codebook-based

	Evaluated Enhancement 
for Rel.17
	
	

	Additional notes, if any
	
	



The following cases are evalueated:
	Case number
	Scenarios
	Band
	Positioning method
	Enhancement

	Case 1
	InF-SH
	FR1
	DL-TDOA
	NLOS classification

	Case 2
	InF-SH
	FR1
	DL-TDOA
	NLOS mitigation

	Case 3
	InF-SH
	FR1
	DL-TDOA
	NLOS mitigation + NLOS classification

	Case 4
	InF-DH
	FR1
	DL-TDOA
	NLOS classification

	Case 5
	InF-DH
	FR1
	DL-TDOA
	NLOS mitigation

	Case 6
	InF-DH
	FR1
	DL-TDOA
	NLOS mitigation + NLOS classification

	Case 7
	InF-SH
	FR1
	DL-TDOA
	Ideal NLOS classification

	Case 8
	InF-DH
	FR1
	DL-TDOA
	Ideal NLOS classification



[bookmark: _Toc55965435]C.2.1.6.2	Positioning accuracy evaluation results for NR positioning enhancements
Evaluation results of horizontal location error for NR positioning enhancements are provided in Table C.2.1.6.2-1:
Table C.2.1.6.2-1: NR positioning enhancements - horizontal location error results from [12]
	Cases1 
	UEs
	50%
	67%
	80%
	90%

	Case1, (InF-SH, 
NLOS classification 
FR1)
	Convex UEs
	0.17
	0.22
	0.33
	0.87

	Case2, (InF-SH, 
NLOS mitigation 
FR1)
	Convex UEs
	0.20
	0.32
	1.07
	3.12

	Case3, (InF-SH, 
NLOS classification + NLOS mitigation 
FR1)
	Convex UEs
	0.16
	0.20
	0.24
	0.31

	Case4, (InF-DH, 
NLOS classification 
FR1)
	Convex UEs
	2.08
	4.13
	7.29
	12.5

	Case5, (InF-DH, 
NLOS mitigation 
FR1)
	Convex UEs
	0.73
	1.73
	3.0
	5.49

	Case6, (InF-DH,
 NLOS classification+ NLOS mitigation
FR1)
	Convex UEs
	0.21
	0.29
	0.75
	2.47

	Case7, (InF-SH, 
Ideal NLOS classification
FR1)
	Convex UEs
	0.14
	0.17
	0.21
	0.23

	Case8, (InF-DH,
Ideal NLOS classification
 FR1)
	Convex UEs
	0.16
	0.20
	0.25
	0.31





[bookmark: _Toc55965436]C.2.1.7	Results from source [10] 
[bookmark: _Toc55965437]C.2.1.7.1	Description of evaluation scenarios
Evaluation assumptions for system level analysis of NR positioning accuracy enhancements are provided in Table C.2.1.7.1-1.

Table C.2.1.7.1-1: NR positioning enhancements - evaluation scenarios and parameters
	Parameter
	Case 13, InF-SH,
FR1, DL-TDOA
	Case 14, InF-DH,
FR1, DL-TDOA
	Case 15, InF-SH,
FR2, DL-TDOA
	Case 16, InF-DH,
FR2, DL-TDOA

	Channel model (baseline, otherwise state any modifications)
	Baseline
	Baseline
	Baseline
	Baseline

	Carrier frequency 
	3.5 GHz
	3.5 GHz
	28 GHz
	28 GHz

	Subcarrier spacing
	30 kHz
	30 kHz
	120 kHz
	120 kHz

	Reference Signal Transmission Bandwidth
	100 MHz
	100 MHz
	400 MHz
	400 MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	DL PRS: Comb-2
	DL PRS: Comb-2
	DL PRS: Comb-2
	DL PRS: Comb-2

	Reference signal 
(type of sequence, number of ports, …) 
	DL PRS: single port
	DL PRS: single port
	DL PRS: single port
	DL PRS: single port

	Number of sites
	1
	1
	3
	3

	Number of symbols used per occasion
	DL PRS: 2 symbols
	DL PRS: 2 symbols
	DL PRS: 2 symbols
	DL PRS: 2 symbols

	number of occasions used per positioning estimate
	1
	1
	1
	1

	Power-boosting level
	DL PRS: 3 dB
	DL PRS: 3 dB
	DL PRS: 3 dB
	DL PRS: 3 dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	FAP timing estimation based on adaptive threshold
	FAP timing estimation based on adaptive threshold
	FAP timing estimation based on adaptive threshold
	FAP timing estimation based on adaptive threshold

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

	Network synchronization assumptions
	Ideal synchronization
	Ideal synchronization
	Ideal synchronization
	Ideal synchronization

	UE/gNB Tx/Rx 
Calibration Error
	No timing calibration error
	No timing calibration error
	No timing calibration error
	No timing calibration error

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	Single Tx port
	Single Tx port
	Single Tx port
	Single Tx port

	Additional notes, if any
	LOS/NLOS classification
	LOS/NLOS classification
	LOS/NLOS classification
	LOS/NLOS classification



	Parameter
	Case 17, InF-SH,
FR1, UL-TDOA
	Case 18, InF-DH,
FR1, UL-TDOA
	Case 19, InF-SH,
FR2, UL-TDOA
	Case 20, InF-DH,
FR2, UL-TDOA

	Channel model (baseline, otherwise state any modifications)
	Baseline
	Baseline
	Baseline
	Baseline

	Carrier frequency 
	3.5 GHz
	3.5 GHz
	28 GHz
	28 GHz

	Subcarrier spacing
	30 kHz
	30 kHz
	120 kHz
	120 kHz

	Reference Signal Transmission Bandwidth
	100 MHz
	100 MHz
	400 MHz
	400 MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	UL SRS: Comb-2
	UL SRS: Comb-2
	UL SRS: Comb-2
	UL SRS: Comb-2

	Reference signal 
(type of sequence, number of ports, …) 
	UL SRS: single port
	UL SRS: single port
	UL SRS: single port
	UL SRS: single port

	Number of sites
	1
	1
	3
	3

	Number of symbols used per occasion
	UL SRS: 1 symbol
	UL SRS: 1 symbol
	UL SRS: 1 symbol
	UL SRS: 1 symbol

	number of occasions used per positioning estimate
	1
	1
	1
	1

	Power-boosting level
	UL SRS: 3 dB
	UL SRS: 3 dB
	UL SRS: 3 dB
	UL SRS: 3 dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	FAP timing estimation based on adaptive threshold
	FAP timing estimation based on adaptive threshold
	FAP timing estimation based on adaptive threshold
	FAP timing estimation based on adaptive threshold

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

	Network synchronization assumptions
	Ideal synchronization
	Ideal synchronization
	Ideal synchronization
	Ideal synchronization

	UE/gNB Tx/Rx 
Calibration Error
	No timing calibration error
	No timing calibration error
	No timing calibration error
	No timing calibration error

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

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	Single Tx port
	Single Tx port
	Single Tx port
	Single Tx port

	Additional notes, if any
	LOS/NLOS classification
	LOS/NLOS classification
	LOS/NLOS classification
	LOS/NLOS classification



	Parameter
	Case 21, InF-SH,
FR1, Multi-RTT
	Case 22, InF-DH,
FR1, Multi-RTT
	Case 23, InF-SH,
FR2, Multi-RTT
	Case 24, InF-DH,
FR2, Multi-RTT

	Channel model (baseline, otherwise state any modifications)
	Baseline
	Baseline
	Baseline
	Baseline

	Carrier frequency 
	3.5 GHz
	3.5 GHz
	28 GHz
	28 GHz

	Subcarrier spacing
	30 kHz
	30 kHz
	120 kHz
	120 kHz

	Reference Signal Transmission Bandwidth
	100 MHz
	100 MHz
	400 MHz
	400 MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	DL PRS: Comb-2
UL SRS: Comb-2
	DL PRS: Comb-2
UL SRS: Comb-2
	DL PRS: Comb-2
UL SRS: Comb-2
	DL PRS: Comb-2
UL SRS: Comb-2

	Reference signal 
(type of sequence, number of ports, …) 
	DL PRS: single port
UL SRS: single port
	DL PRS: single port
UL SRS: single port
	DL PRS: single port
UL SRS: single port
	DL PRS: single port
UL SRS: single port

	Number of sites
	1
	1
	3
	3

	Number of symbols used per occasion
	DL PRS: 2 symbols
UL SRS:1 symbol
	DL PRS: 2 symbols
UL SRS:1 symbol
	DL PRS: 2 symbols
UL SRS:1 symbol
	DL PRS: 2 symbols
UL SRS:1 symbol

	number of occasions used per positioning estimate
	1
	1
	1
	1

	Power-boosting level
	DL PRS: 3 dB
UL SRS: 3 dB
	DL PRS: 3 dB
UL SRS: 3 dB
	DL PRS: 3 dB
UL SRS: 3 dB
	DL PRS: 3 dB
UL SRS: 3 dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	FAP timing estimation based on adaptive threshold
	FAP timing estimation based on adaptive threshold
	FAP timing estimation based on adaptive threshold
	FAP timing estimation based on adaptive threshold

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

	Network synchronization assumptions
	Ideal synchronization
	Ideal synchronization
	Ideal synchronization
	Ideal synchronization

	UE/gNB Tx/Rx 
Calibration Error
	No timing calibration error
	No timing calibration error
	No timing calibration error
	No timing calibration error

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	No Tx/Rx beam sweeping
	No Tx/Rx beam sweeping
	DL PRS: Tx beam sweeping
UL SRS: Rx beam sweeping
	DL PRS: Tx beam sweeping
UL SRS: Rx beam sweeping

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	Single Tx port
	Single Tx port
	Single Tx port
	Single Tx port

	Additional notes, if any
	LOS/NLOS classification
	LOS/NLOS classification
	LOS/NLOS classification
	LOS/NLOS classification



	Parameter
	Case 25, InF-SH,
FR1, Multi-RTT+ vertical AoA
	Case 26, InF-DH,
FR1, Multi-RTT+ vertical AoA
	Case 27, InF-SH,
FR2, Multi-RTT+ vertical AoA
	Case 28, InF-DH,
FR2, Multi-RTT+ vertical AoA

	Channel model (baseline, otherwise state any modifications)
	Baseline
	Baseline
	Baseline
	Baseline

	Carrier frequency 
	3.5 GHz
	3.5 GHz
	28 GHz
	28 GHz

	Subcarrier spacing
	30 kHz
	30 kHz
	120 kHz
	120 kHz

	Reference Signal Transmission Bandwidth
	100 MHz
	100 MHz
	400 MHz
	400 MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	DL PRS: Comb-2
UL SRS: Comb-2
	DL PRS: Comb-2
UL SRS: Comb-2
	DL PRS: Comb-2
UL SRS: Comb-2
	DL PRS: Comb-2
UL SRS: Comb-2

	Reference signal 
(type of sequence, number of ports, …) 
	DL PRS: single port
UL SRS: single port
	DL PRS: single port
UL SRS: single port
	DL PRS: single port
UL SRS: single port
	DL PRS: single port
UL SRS: single port

	Number of sites
	1
	1
	3
	3

	Number of symbols used per occasion
	DL PRS: 2 symbols
UL SRS:1 symbol
	DL PRS: 2 symbols
UL SRS:1 symbol
	DL PRS: 2 symbols
UL SRS:1 symbol
	DL PRS: 2 symbols
UL SRS:1 symbol

	number of occasions used per positioning estimate
	1
	1
	1
	1

	Power-boosting level
	DL PRS: 3 dB
UL SRS: 3 dB
	DL PRS: 3 dB
UL SRS: 3 dB
	DL PRS: 3 dB
UL SRS: 3 dB
	DL PRS: 3 dB
UL SRS: 3 dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	FAP timing estimation based on adaptive threshold
Vertical AoA estimation based of detected FAP
	FAP timing estimation based on adaptive threshold
Vertical AoA estimation based of detected FAP
	FAP timing estimation based on adaptive threshold
	FAP timing estimation based on adaptive threshold

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

	Network synchronization assumptions
	Ideal synchronization
	Ideal synchronization
	Ideal synchronization
	Ideal synchronization

	UE/gNB Tx/Rx 
Calibration Error
	No timing calibration error
	No timing calibration error
	No timing calibration error
	No timing calibration error

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	No Tx/Rx beam sweeping
	No Tx/Rx beam sweeping
	DL PRS: Tx beam sweeping
UL SRS: Rx beam sweeping
	DL PRS: Tx beam sweeping
UL SRS: Rx beam sweeping

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	Single Tx port
	Single Tx port
	Single Tx port
	Single Tx port

	Additional notes, if any
	LOS/NLOS classification
	LOS/NLOS classification
	LOS/NLOS classification
	LOS/NLOS classification




	Parameter
	Case 29, InF-SH,
FR1, Multi-RTT with Tx/Rx timing error compensation
	Case 30, InF-DH,
FR1, Multi-RTT RTT with Tx/Rx timing error compensation
	Case 31, InF-SH,
FR2, Multi-RTT RTT with Tx/Rx timing error compensation
	Case 32, InF-DH,
FR2, Multi-RTT RTT with Tx/Rx timing error compensation

	Channel model (baseline, otherwise state any modifications)
	Baseline
	Baseline
	Baseline
	Baseline

	Carrier frequency 
	3.5 GHz
	3.5 GHz
	28 GHz
	28 GHz

	Subcarrier spacing
	30 kHz
	30 kHz
	120 kHz
	120 kHz

	Reference Signal Transmission Bandwidth
	100 MHz
	100 MHz
	400 MHz
	400 MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	DL PRS: Comb-2
UL SRS: Comb-2
	DL PRS: Comb-2
UL SRS: Comb-2
	DL PRS: Comb-2
UL SRS: Comb-2
	DL PRS: Comb-2
UL SRS: Comb-2

	Reference signal 
(type of sequence, number of ports, …) 
	DL PRS: single port
UL SRS: single port
	DL PRS: single port
UL SRS: single port
	DL PRS: single port
UL SRS: single port
	DL PRS: single port
UL SRS: single port

	Number of sites
	1
	1
	3
	3

	Number of symbols used per occasion
	DL PRS: 2 symbols
UL SRS:1 symbol
	DL PRS: 2 symbols
UL SRS:1 symbol
	DL PRS: 2 symbols
UL SRS:1 symbol
	DL PRS: 2 symbols
UL SRS:1 symbol

	number of occasions used per positioning estimate
	1
	1
	1
	1

	Power-boosting level
	DL PRS: 3 dB
UL SRS: 3 dB
	DL PRS: 3 dB
UL SRS: 3 dB
	DL PRS: 3 dB
UL SRS: 3 dB
	DL PRS: 3 dB
UL SRS: 3 dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	FAP timing estimation based on adaptive threshold
	FAP timing estimation based on adaptive threshold
	FAP timing estimation based on adaptive threshold
	FAP timing estimation based on adaptive threshold

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

	Network synchronization assumptions
	Ideal synchronization
	Ideal synchronization
	Ideal synchronization
	Ideal synchronization

	UE/gNB Tx/Rx 
Calibration Error
	UE Tx/Rx timing error is modeled with X = 10 ns
gNB Tx/Rx timing error is modeled with Y = 5 ns
	UE Tx/Rx timing error is modeled with X = 10 ns
gNB Tx/Rx timing error is modeled with Y = 5 ns
	UE Tx/Rx timing error is modeled with X = 10 ns
gNB Tx/Rx timing error is modeled with Y = 5 ns
	UE Tx/Rx timing error is modeled with X = 10 ns
gNB Tx/Rx timing error is modeled with Y = 5 ns

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	No Tx/Rx beam sweeping
	No Tx/Rx beam sweeping
	DL PRS: Tx beam sweeping
UL SRS: Rx beam sweeping
	DL PRS: Tx beam sweeping
UL SRS: Rx beam sweeping

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	Single Tx port
	Single Tx port
	Single Tx port
	Single Tx port

	Additional notes, if any
	LOS/NLOS classification
	LOS/NLOS classification
	LOS/NLOS classification
	LOS/NLOS classification



	Parameter
	Case 33, InF-SH,
FR1, Multi-RTT
	Case 34, InF-DH,
FR1, Multi-RTT
	Case 35, InF-SH,
FR2, Multi-RTT
	Case 36, InF-DH,
FR2, Multi-RTT

	Channel model (baseline, otherwise state any modifications)
	Baseline
	Baseline
	Baseline
	Baseline

	Carrier frequency 
	3.5 GHz
	3.5 GHz
	28 GHz
	28 GHz

	Subcarrier spacing
	30 kHz
	30 kHz
	120 kHz
	120 kHz

	Reference Signal Transmission Bandwidth
	400 MHz
	400 MHz
	800 MHz
	800 MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern) (reference to figure in contribution)
	DL PRS: Comb-2
UL SRS: Comb-2
	DL PRS: Comb-2
UL SRS: Comb-2
	DL PRS: Comb-2
UL SRS: Comb-2
	DL PRS: Comb-2
UL SRS: Comb-2

	Reference signal 
(type of sequence, number of ports, …) 
	DL PRS: single port
UL SRS: single port
	DL PRS: single port
UL SRS: single port
	DL PRS: single port
UL SRS: single port
	DL PRS: single port
UL SRS: single port

	Number of sites
	1
	1
	3
	3

	Number of symbols used per occasion
	DL PRS: 2 symbols
UL SRS:1 symbol
	DL PRS: 2 symbols
UL SRS:1 symbol
	DL PRS: 2 symbols
UL SRS:1 symbol
	DL PRS: 2 symbols
UL SRS:1 symbol

	number of occasions used per positioning estimate
	1
	1
	1
	1

	Power-boosting level
	DL PRS: 3 dB
UL SRS: 3 dB
	DL PRS: 3 dB
UL SRS: 3 dB
	DL PRS: 3 dB
UL SRS: 3 dB
	DL PRS: 3 dB
UL SRS: 3 dB

	Uplink power control (applied/not applied)
	Not applied
	Not applied
	Not applied
	Not applied

	interference modelling (ideal muting, or other)
	Ideal muting
	Ideal muting
	Ideal muting
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	FAP timing estimation based on adaptive threshold
	FAP timing estimation based on adaptive threshold
	FAP timing estimation based on adaptive threshold
	FAP timing estimation based on adaptive threshold

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

	Network synchronization assumptions
	Ideal synchronization
	Ideal synchronization
	Ideal synchronization
	Ideal synchronization

	UE/gNB Tx/Rx 
Calibration Error
	No timing calibration error
	No timing calibration error
	No timing calibration error
	No timing calibration error

	Beam-related assumption (beam sweeping / alignment assumptions at the tx and rx sides)
	No Tx/Rx beam sweeping
	No Tx/Rx beam sweeping
	DL PRS: Tx beam sweeping
UL SRS: Rx beam sweeping
	DL PRS: Tx beam sweeping
UL SRS: Rx beam sweeping

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	Single Tx port
	Single Tx port
	Single Tx port
	Single Tx port

	Additional notes, if any
	Ideal LOS classification
Adjacent bandwidth
	Ideal LOS classification 
Adjacent bandwidth
	Ideal LOS classification 
Adjacent bandwidth
	Ideal LOS classification 
Adjacent bandwidth



[bookmark: _Toc55965438]C.2.1.7.2	Positioning accuracy evaluation results for NR positioning enhancements
Evaluation results of horizontal location error for NR positioning enhancements are provided in Table C.2.1.7.2-1:
Table C.2.1.7.2-1: NR positioning enhancements - horizontal location error results from
	
	
	50%
	67%
	80%
	90%

	Case 13, InF-SH, FR1, DL-TDOA
	Convex UEs
	0.11
	0.15
	0.23
	0.37

	Case 14, InF-DH, FR1, DL-TDOA
	Convex UEs
	0.22
	0.56
	1.2
	1.94

	Case 15, InF-SH, FR2, DL-TDOA
	Convex UEs
	0.06
	0.08
	0.11
	0.21

	Case 16, InF-DH, FR2, DL-TDOA
	Convex UEs
	0.08
	0.14
	0.22
	0.89

	Case 17, InF-SH, FR1, UL-TDOA
	Convex UEs
	0.12
	0.17
	0.25
	0.4

	Case 18, InF-DH, FR1, UL-TDOA
	Convex UEs
	0.39
	0.81
	1.45
	4.4

	Case 19, InF-SH, FR2, UL-TDOA
	Convex UEs
	0.08
	0.12
	0.15
	0.24

	Case 20, InF-DH, FR2, UL-TDOA
	Convex UEs
	0.12
	0.17
	0.28
	0.68

	Case 21, InF-SH, FR1, Multi-RTT
	Convex UEs
	0.07
	0.1
	0.13
	0.17

	Case 22, InF-DH, FR1, Multi-RTT
	Convex UEs
	0.1
	0.15
	0.2
	0.3

	Case 23, InF-SH, FR2, Multi-RTT
	Convex UEs
	0.05
	0.07
	0.08
	0.1

	Case 24, InF-DH, FR2, Multi-RTT
	Convex UEs
	0.07
	0.09
	0.12
	0.17

	Case 25, InF-SH, FR1, Multi-RTT + vertical AoA
	Convex UEs
	0.05
	0.07
	0.09
	0.1

	Case 26, InF-DH, FR1, Multi-RTT + vertical AoA
	Convex UEs
	0.07
	0.1
	0.13
	0.19

	Case 27, InF-SH, FR2, Multi-RTT + vertical AoA
	Convex UEs
	0.04
	0.05
	0.06
	0.08

	Case 28, InF-DH, FR2, Multi-RTT + vertical AoA
	Convex UEs
	0.06
	0.07
	0.09
	0.2

	Case 29, InF-SH, FR1, Multi-RTT + Tx/Rx timing error compensation
	Convex UEs
	0.09
	0.13
	0.19
	0.28

	Case 30, InF-DH, FR1, Multi-RTT + Tx/Rx timing error compensation
	Convex UEs
	0.15
	0.24
	0.36
	0.55

	Case 31, InF-SH, FR2, Multi-RTT + Tx/Rx timing error compensation
	Convex UEs
	0.06
	0.08
	0.11
	0.14

	Case 32, InF-DH, FR2, Multi-RTT + Tx/Rx timing error compensation
	Convex UEs
	0.09
	0.14
	0.5
	8.7

	Case 33, InF-SH, FR1, Multi-RTT
	Convex UEs
	0.03
	0.04
	0.05
	0.06

	Case 34, InF-DH, FR1, Multi-RTT
	Convex UEs
	0.05
	0.07
	0.09
	0.11

	Case 35, InF-SH, FR2, Multi-RTT
	Convex UEs
	0.02
	0.03
	0.04
	0.05

	Case 36, InF-DH, FR2, Multi-RTT
	Convex UEs
	0.04
	0.05
	0.06
	0.07



Evaluation results of vertical location error for NR positioning enhancements are provided in Table C.2.1.7.2-2:
Table C.2.1.7.2-2: NR positioning enhancements - altitude location error results from
	
	
	50%
	67%
	80%
	90%

	Case 13, InF-SH, FR1, DL-TDOA
	Convex UEs
	0.64
	1.2
	6.2
	6.9

	Case 14, InF-DH, FR1, DL-TDOA
	Convex UEs
	0.65
	6.2
	6.3
	12.4

	Case 15, InF-SH, FR2, DL-TDOA
	Convex UEs
	0.35
	0.78
	2.5
	6.6

	Case 16, InF-DH, FR2, DL-TDOA
	Convex UEs
	0.28
	0.6
	1.8
	5.8

	Case 17, InF-SH, FR1, UL-TDOA
	Convex UEs
	1.1
	6.4
	6.5
	12.8

	Case 18, InF-DH, FR1, UL-TDOA
	Convex UEs
	6.2
	6.3
	6.4
	12.9

	Case 19, InF-SH, FR2, UL-TDOA
	Convex UEs
	0.44
	0.81
	6.1
	11.3

	Case 20, InF-DH, FR2, UL-TDOA
	Convex UEs
	0.29
	0.47
	0.71
	0.64

	Case 21, InF-SH, FR1, Multi-RTT
	Convex UEs
	0.19
	0.34
	0.52
	0.89

	Case 22, InF-DH, FR1, Multi-RTT
	Convex UEs
	0.12
	0.2
	0.3
	0.49

	Case 23, InF-SH, FR2, Multi-RTT
	Convex UEs
	0.38
	0.53
	0.7
	1

	Case 24, InF-DH, FR2, Multi-RTT
	Convex UEs
	0.18
	0.25
	0.32
	0.45

	Case 25, InF-SH, FR1, Multi-RTT + vertical AoA
	Convex UEs
	0.08
	0.12
	0.18
	0.27

	Case 26, InF-DH, FR1, Multi-RTT + vertical AoA
	Convex UEs
	0.04
	0.08
	0.12
	0.2

	Case 27, InF-SH, FR2, Multi-RTT + vertical AoA
	Convex UEs
	0.01
	0.03
	0.05
	0.08

	Case 28, InF-DH, FR2, Multi-RTT + vertical AoA
	Convex UEs
	0.01
	0.02
	0.03
	0.06

	Case 29, InF-SH, FR1, Multi-RTT + Tx/Rx timing error compensation
	Convex UEs
	0.38
	0.64
	1.1
	1.86

	Case 30, InF-DH, FR1, Multi-RTT + Tx/Rx timing error compensation
	Convex UEs
	0.34
	0.64
	1.15
	2.64

	Case 31, InF-SH, FR2, Multi-RTT + Tx/Rx timing error compensation
	Convex UEs
	0.33
	0.58
	1.37
	12.7

	Case 32, InF-DH, FR2, Multi-RTT + Tx/Rx timing error compensation
	Convex UEs
	0.31
	0.92
	6.4
	12.9

	Case 33, InF-SH, FR1, Multi-RTT
	Convex UEs
	0.15
	0.22
	0.29
	0.4

	Case 34, InF-DH, FR1, Multi-RTT
	Convex UEs
	0.07
	0.1
	0.14
	0.19

	Case 35, InF-SH, FR2, Multi-RTT
	Convex UEs
	0.17
	0.25
	0.31
	0.39

	Case 36, InF-DH, FR2, Multi-RTT
	Convex UEs
	0.11
	0.15
	0.2
	0.25




	Analysis for FR1
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	Analysis for FR2
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Figure C.2.1.7.2-1. Accuracy for Rel 17 positioning solutions with LOS/NLOS classification

	Analysis for FR1 and FR2
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Figure C.2.1.7.2-2. Accuracy for Rel 17 positioning solutions based on Multi-RTT and vertical AoA measurements with LOS/NLOS classification

	Analysis for FR1 and FR2
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Figure C.2.1.7.2-3. Accuracy for Rel 17 positioning solutions for Multi-RTT with Tx/Rx timing errors

	Analysis for FR1
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	Analysis for FR2

	
	


Figure C.2.1.7.2-4. Accuracy for Rel 17 positioning solutions with aggregated bandwidth
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