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Introduction
In last meeting, a WF on NR Positioning Performance Requirements was approved [1]. RAN4 discussed the measurement accuracy on PRS RSRP and companies are encouraged to bring simulation results in this meeting. This paper provides the simulation results for PRS RSRP and our considerations on the accuracy requirements.
Discussion
SINR side condition
[bookmark: _GoBack]In last meeting, RAN4 agreed that the PRS RSRP SINR side condition #1 is [-3] dB and companies can bring simulation results for both -3dB and -6dB. From the simulation results as attached in Appendix, it is observed that the delta PRS RSRP values of -6dB are quite close to that of -3dB, but they are much improved compared with that of -13dB. If only -3dB and -13dB side conditions are defined, then the performance of [-3, -6] dB side condition will be relaxed too much. Thus, -6dB side condition should be introduced from our perspective. 
Proposal 1: -6dB SINR side condition should be introduced for PRS RSRP.
PRS RSRP RF margin 
	· RF calibration margin: FFS
· Option 1: The RF margin for PRS-RSRP accuracy is defined as 
· 2.5dB for FR1 absolute accuracy requirements
· 4dB for FR2 absolute accuracy requirements
· 0dB for FR1 relative accuracy requirements 
· 0dB for FR2 relative accuracy requirements, provided that two PRS-RSRP are measured with the same Rx beam


One candidate solution for RSRP RF margin captured in the WF [1] is shown above. In our understanding, the RSRP margin for PRS should be aligned with other measurements, e.g. SSB and CSI-RS. 
· For FR1, 2.5dB for absolute accuracy and 0dB for relative accuracy are acceptable. 
· For FR2, the RF margin for SSB and CSI-RS has not been determined yet. So, we prefer to keep the  discussion of FR2 RSRP margin open.
Proposal 2: For RSRP RF margin in FR1, support 2.5dB for absolute accuracy and 0dB for relative accuracy.
PRS RSRP accuracy
For PRS RSRP accuracy with high side condition, the impact of PRS configuration, including PRS bandwidth, the number of PRS symbols, comb size, repetition and etc, is small and the measurement accuracy is within ±1.0dB. To simplify the accuracy requirements, separate PRS configurations should be avoided and single or less sets of accuracy requirements should be defined in this scenario.   
Observation 1: For PRS RSRP with high SINR side condition, the performance loss among with different PRS configurations are ignorable. 
Proposal 4: For PRS RSRP with high SINR side condition, support single set of accuracy requirements for different PRS configuration. 
For PRS RSRP accuracy with low side condition, the measurement accuracy can be improved significantly with larger PRS bandwidth and normalized PRS length. Indeed, the PRS bandwidth (in number of PRBs) and normalized PRS length could be jointly considered as the total number of PRS REs, i.e. PRS REs = PRS bandwidth in number of PRB*(DL-PRS-NumSymbols*repetition)/DL-PRS-CombSizeN, which are also shown in the tables above. For example, the accuracy between {bandwidth=24RB, normalized length = 2} and {bandwidth=52RB, normalized length = 1} are similar. So, it is proposed to define RSRP accuracy based on the total number of PRS REs. 
Proposal 5: For PRS RSRP with low SINR side condition, the accuracy requirements should be defined based on PRS bandwidth*normalized PRS length.
In summary, we suggest the measurement accuracy listed in table 4, and are also open to further details.  
Table 4: PRS-RSRP accuracy requirements for FR1
	Es/Iot (dB)
	Absolute accuracy (dB)
	Relative
accuracy (dB)
	Total number of PRS Res 
(i.e., PRS bandwidth*normalized PRS length)

	-6
	±(1+2.5 margin)
	±(2.0+0 margin)
	>=24*12

	-13
	±(6+2.5 margin)
	±(8.0+0 margin)
	>=24*12

	
	±(1.5+2.5 margin)
	±(3.0+0 margin)
	>=104*12

	
	±(1.0+2.5 margin)
	±(1.5+0 margin)
	>=320*12



Conclusion
This paper provides our considerations on PRS RSRP accuracy requirements and the following proposals:
Proposal 1: -6dB SINR side condition should be introduced for PRS RSRP.
Proposal 2: For RSRP RF margin in FR1, support 2.5dB for absolute accuracy and 0dB for relative accuracy.
Proposal 3: For RSRP RF margin in FR2, reuse the RSRP margin of SSB and CSI-RS. 
Observation 1: For PRS RSRP with high SINR side condition, the performance loss among with different PRS configurations are ignorable. 
Proposal 4: For PRS RSRP with high SINR side condition, support single set of accuracy requirements for different PRS configuration. 
Proposal 5: For PRS RSRP with low SINR side condition, the accuracy requirements should be defined based on PRS bandwidth*normalized PRS length.
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Appendix: Simulation results 
Table 1-3 give the 5th % and 95th %-tiles of delta PRS RSRP for 15kHz, 30kHz and 120kHz subcarrier spacing, respectively. The simulations are performed based on the assumptions agreed in [X] [X].
Table 1: PRS RSRP error for 15kHz 
	Channel
	Bandwidth
	No.Symb
	comb
	rep
	No. RE [*12]
	sample
	-3 dB 
	-6 dB 
	-13 dB 

	
	
	
	
	
	
	
	5%
	95%
	5%
	95%
	5%
	95%

	AWGN
	24RB
	2
	2
	1
	24
	4
	-0.409
	0.330
	-0.720
	0.514
	-2.429
	1.774

	
	
	2
	2
	2
	48
	4
	-0.275
	0.245
	-0.460
	0.386
	-2.684
	1.052

	
	52RB
	4
	4
	1
	54
	4
	-0.269
	0.238
	-0.453
	0.375
	-2.226
	1.218

	
	
	2
	2
	2
	104
	4
	-0.184
	0.165
	-0.312
	0.262
	-1.668
	0.921

	
	
	2
	2
	4
	208
	4
	-0.123
	0.121
	-0.204
	0.196
	-1.126
	0.694

	
	
	2
	2
	6
	312
	4
	-0.104
	0.098
	-0.177
	0.155
	-0.841
	0.558

	
	
	12
	4
	1
	156
	4
	-0.150
	0.138
	-0.255
	0.219
	-1.238
	0.756

	
	104RB
	4
	4
	1
	104
	4
	-0.185
	0.170
	-0.317
	0.273
	-1.597
	0.870

	
	
	2
	2
	2
	208
	4
	-0.128
	0.116
	-0.212
	0.185
	-1.017
	0.712

	
	
	2
	2
	4
	416
	4
	-0.090
	0.084
	-0.150
	0.136
	-0.613
	0.569

	
	
	2
	2
	6
	624
	4
	-0.073
	0.069
	-0.120
	0.113
	-0.441
	0.520

	
	
	12
	4
	1
	312
	4
	-0.102
	0.098
	-0.169
	0.158
	-0.765
	0.566

	
	268RB
	4
	4
	1
	268
	4
	-0.114
	0.105
	-0.187
	0.167
	-0.802
	0.587

	
	
	2
	2
	2
	536
	4
	-0.079
	0.074
	-0.128
	0.122
	-0.550
	0.473

	
	
	2
	2
	4
	1072
	4
	-0.055
	0.055
	-0.092
	0.090
	-0.340
	0.382

	
	
	2
	2
	6
	1608
	4
	-0.045
	0.044
	-0.074
	0.072
	-0.284
	0.294

	
	
	12
	4
	1
	804
	4
	-0.066
	0.063
	-0.108
	0.101
	-0.455
	0.357

	TDL-A with 30ns delay spread
	24RB
	2
	2
	1
	24
	4
	-0.621
	0.544
	-0.975
	1.011
	-1.483
	5.771

	
	
	2
	2
	2
	48
	4
	-0.407
	0.362
	-0.677
	0.695
	-1.515
	4.106

	
	52RB
	4
	4
	1
	54
	4
	-0.386
	0.318
	-0.671
	0.544
	-1.661
	3.134

	
	
	2
	2
	2
	104
	4
	-0.279
	0.224
	-0.488
	0.376
	-1.469
	2.304

	
	
	2
	2
	4
	208
	4
	-0.187
	0.170
	-0.323
	0.278
	-1.263
	1.340

	
	
	2
	2
	6
	312
	4
	-0.152
	0.133
	-0.262
	0.230
	-1.110
	1.136

	
	
	12
	4
	1
	156
	4
	-0.206
	0.192
	-0.377
	0.322
	-1.316
	1.584

	
	104RB
	4
	4
	1
	104
	4
	-0.259
	0.222
	-0.459
	0.369
	-1.408
	1.646

	
	
	2
	2
	2
	208
	4
	-0.175
	0.146
	-0.315
	0.244
	-1.330
	1.129

	
	
	2
	2
	4
	416
	4
	-0.121
	0.107
	-0.211
	0.183
	-0.998
	0.820

	
	
	2
	2
	6
	624
	4
	-0.093
	0.092
	-0.163
	0.154
	-0.808
	0.666

	
	
	12
	4
	1
	312
	4
	-0.137
	0.130
	-0.238
	0.216
	-1.093
	0.893

	
	268RB
	4
	4
	1
	268
	4
	-0.132
	0.123
	-0.225
	0.197
	-1.052
	0.742

	
	
	2
	2
	2
	536
	4
	-0.095
	0.089
	-0.163
	0.146
	-0.783
	0.522

	
	
	2
	2
	4
	1072
	4
	-0.068
	0.059
	-0.113
	0.099
	-0.535
	0.395

	
	
	2
	2
	6
	1608
	4
	-0.055
	0.051
	-0.094
	0.083
	-0.452
	0.331

	
	
	12
	4
	1
	804
	4
	-0.079
	0.076
	-0.131
	0.125
	-0.586
	0.452





Table 2: PRS RSRP error for 30kHz 
	Channel
	Bandwidth
	No.Symb
	comb
	rep
	No. RE [*12]
	sample
	-3 dB 
	-6 dB 
	-13 dB 

	
	
	
	
	
	
	
	5%
	95%
	5%
	95%
	5%
	95%

	AWGN
	48RB
	4
	4
	1
	48
	4
	-0.277
	0.251
	-0.477
	0.404
	-2.187
	1.266

	
	
	2
	2
	2
	96
	4
	-0.188
	0.184
	-0.317
	0.292
	-1.955
	0.790

	
	
	2
	2
	4
	192
	4
	-0.131
	0.125
	-0.218
	0.199
	-1.244
	0.646

	
	
	2
	2
	6
	288
	4
	-0.107
	0.106
	-0.178
	0.167
	-0.924
	0.568

	
	
	12
	4
	1
	144
	4
	-0.154
	0.143
	-0.256
	0.230
	-1.271
	0.777

	
	132RB
	4
	4
	1
	132
	4
	-0.157
	0.156
	-0.264
	0.250
	-1.314
	0.817

	
	
	2
	2
	2
	264
	4
	-0.110
	0.108
	-0.185
	0.177
	-0.998
	0.533

	
	
	2
	2
	4
	528
	4
	-0.077
	0.076
	-0.128
	0.124
	-0.665
	0.380

	
	
	2
	2
	6
	792
	4
	-0.064
	0.059
	-0.106
	0.096
	-0.479
	0.359

	
	
	12
	4
	1
	396
	4
	-0.092
	0.090
	-0.151
	0.143
	-0.664
	0.506

	
	272RB
	4
	4
	1
	272
	4
	-0.110
	0.104
	-0.183
	0.168
	-0.838
	0.581

	
	
	2
	2
	2
	544
	4
	-0.083
	0.077
	-0.134
	0.124
	-0.579
	0.430

	
	
	2
	2
	4
	1088
	4
	-0.058
	0.050
	-0.093
	0.080
	-0.384
	0.357

	
	
	2
	2
	6
	1632
	4
	-0.046
	0.043
	-0.075
	0.070
	-0.294
	0.289

	
	
	12
	4
	1
	816
	4
	-0.064
	0.063
	-0.107
	0.100
	-0.443
	0.360

	TDL-A with 30ns delay spread
	48RB
	4
	4
	1
	48
	4
	-0.388
	0.299
	-0.705
	0.494
	-1.596
	2.583

	
	
	2
	2
	2
	96
	4
	-0.262
	0.232
	-0.473
	0.376
	-1.625
	1.822

	
	
	2
	2
	4
	192
	4
	-0.180
	0.164
	-0.318
	0.277
	-1.324
	1.234

	
	
	2
	2
	6
	288
	4
	-0.148
	0.133
	-0.262
	0.225
	-1.094
	0.985

	
	
	12
	4
	1
	144
	4
	-0.221
	0.187
	-0.392
	0.310
	-1.354
	1.480

	
	132RB
	4
	4
	1
	132
	4
	-0.204
	0.170
	-0.348
	0.280
	-1.439
	1.041

	
	
	2
	2
	2
	264
	4
	-0.131
	0.127
	-0.222
	0.210
	-1.167
	0.744

	
	
	2
	2
	4
	528
	4
	-0.097
	0.087
	-0.164
	0.144
	-0.861
	0.483

	
	
	2
	2
	6
	792
	4
	0.078
	0.073
	-0.132
	0.121
	-0.690
	0.431

	
	
	12
	4
	1
	396
	4
	-0.117
	0.099
	-0.194
	0.163
	-0.899
	0.588

	
	272RB
	4
	4
	1
	272
	4
	-0.137
	0.119
	-0.232
	0.198
	-1.123
	0.712

	
	
	2
	2
	2
	544
	4
	-0.091
	0.087
	-0.153
	0.144
	-0.816
	0.527

	
	
	2
	2
	4
	1088
	4
	-0.064
	0.058
	-0.108
	0.097
	-0.579
	0.374

	
	
	2
	2
	6
	1632
	4
	-0.053
	0.052
	-0.087
	0.085
	-0.452
	0.322

	
	
	12
	4
	1
	816
	4
	-0.079
	0.072
	-0.133
	0.121
	-0.572
	0.421





Table 3: PRS RSRP error for 120kHz
	Channel
	Bandwidth
	No.Symb
	comb
	rep
	No. RE [*12]
	sample
	-3 dB 
	-6 dB 
	-13 dB 

	
	
	
	
	
	
	
	5%
	95%
	5%
	95%
	5%
	95%

	AWGN
	24RB
	2
	2
	1
	24
	4
	-0.387
	0.362
	-0.695
	0.560
	-2.417
	1.764

	
	
	2
	2
	2
	48
	4
	-0.274
	0.248
	-0.471
	0.394
	-2.176
	1.395

	
	32RB
	4
	4
	1
	32
	4
	-0.347
	0.292
	-0.612
	0.460
	-2.577
	1.418

	
	
	2
	2
	2
	64
	4
	-0.239
	0.214
	-0.403
	0.335
	-2.055
	1.097

	
	
	2
	2
	4
	128
	4
	-0.175
	0.143
	-0.291
	0.230
	-1.381
	0.857

	
	
	2
	2
	6
	192
	4
	-0.147
	0.114
	-0.242
	0.186
	-1.155
	0.693

	
	
	12
	4
	1
	96
	4
	-0.194
	0.166
	-0.327
	0.262
	-1.873
	0.796

	
	64RB
	4
	4
	1
	64
	4
	-0.249
	0.199
	-0.427
	0.309
	-2.323
	0.939

	
	
	2
	2
	2
	128
	4
	-0.174
	0.148
	-0.291
	0.233
	-1.529
	0.769

	
	
	2
	2
	4
	256
	4
	-0.131
	0.095
	-0.210
	0.156
	-0.911
	0.606

	
	
	2
	2
	6
	384
	4
	-0.103
	0.079
	-0.169
	0.130
	-0.734
	0.470

	
	
	12
	4
	1
	192
	4
	-0.149
	0.111
	-0.252
	0.172
	-1.313
	0.521

	
	128RB
	4
	4
	1
	128
	4
	-0.171
	0.152
	-0.294
	0.236
	-1.752
	0.655

	
	
	2
	2
	2
	256
	4
	-0.101
	0.120
	-0.173
	0.192
	-0.785
	0.708

	
	
	2
	2
	4
	512
	4
	-0.071
	0.090
	-0.120
	0.143
	-0.471
	0.554

	
	
	2
	2
	6
	768
	4
	-0.067
	0.062
	-0.110
	0.102
	-0.357
	0.463

	
	
	12
	4
	1
	384
	4
	-0.103
	0.077
	-0.176
	0.118
	-0.921
	0.322

	TDL-C with 60ns delay spread
	24RB
	2
	2
	1
	24
	4
	-0.494
	0.346
	-0.882
	0.566
	-2.065
	2.686

	
	
	2
	2
	2
	48
	4
	-0.368
	0.248
	-0.620
	0.410
	-1.910
	1.827

	
	32RB
	4
	4
	1
	32
	4
	-0.568
	0.217
	-0.903
	-0.409
	-2.165
	2.156

	
	
	2
	2
	2
	64
	4
	-0.332
	0.217
	-0.550
	0.364
	-1.880
	1.561

	
	
	2
	2
	4
	128
	4
	-0.230
	0.143
	-0.380
	0.249
	-1.537
	1.022

	
	
	2
	2
	6
	192
	4
	-0.191
	0.111
	-0.304
	0.196
	-1.324
	0.846

	
	
	12
	4
	1
	96
	4
	-0.378
	0.088
	-0.567
	0.201
	-1.962
	0.990

	
	64RB
	4
	4
	1
	64
	4
	-0.422
	0.117
	-0.631
	0.253
	-2.262
	1.225

	
	
	2
	2
	2
	128
	4
	-0.217
	0.139
	-0.355
	0.238
	-1.557
	0.995

	
	
	2
	2
	4
	256
	4
	-0.164
	0.093
	-0.257
	0.169
	-1.152
	0.706

	
	
	2
	2
	6
	384
	4
	-0.140
	0.070
	-0.216
	0.133
	-0.931
	0.579

	
	
	12
	4
	1
	192
	4
	-0.311
	0.029
	-0.436
	0.098
	-1.733
	0.491

	
	128RB
	4
	4
	1
	128
	4
	-0.344
	0.046
	-0.490
	0.134
	-2.010
	0.676

	
	
	2
	2
	2
	256
	4
	-0.168
	0.093
	-0.260
	0.164
	-1.080
	0.726

	
	
	2
	2
	4
	512
	4
	-0.126
	0.057
	-0.193
	0.109
	-0.718
	0.504

	
	
	2
	2
	6
	768
	4
	-0.106
	0.042
	-0.157
	0.086
	-0.647
	0.409

	
	
	12
	4
	1
	384
	4
	-0.267
	-0.015
	-0.355
	0.027
	-1.398
	0.281
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