Page 1
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 Meeting #77                                   R4-157079
Anaheim, CA, US, 16 – 20 Nov, 2015
Source: 
Huawei, HiSilicon
Title: 
Discussion on RSRP/RSRQ accuracy in LAA
Agenda Item:
7.13.4
Document for:
Discussion
1 Introduction
In last RAN4 meeting, the simulation assumption of RSRP/RSRQ in LAA was agreed in [R4-156645]. This contribution provides the simulation results and corresponding analysis.
2 Simulation results
The RSRP/RSRQ accuracy with different bandwidth, various SINR, and several DRS occasions for AWGN, EPA5, ETU 30 are given in Table 1- Table 12 respectively.
2.1 Simulation results
· Simulation results with one shot

Table 1: RSRP measurement accuracy (160ms*1, 1Tx)
	Channel
	SNR(dB)
	6RB
	25RB
	50RB

	
	
	Absolute RSRP
	Relative RSRP
	Absolute RSRP
	Relative RSRP
	Absolute RSRP
	Relative RSRP

	AWGN
	-6
	4.6340
	4.5797
	1.6818
	1.6639
	1.1232
	1.1178

	
	-5
	3.6940
	3.6969
	1.3313
	1.3076
	0.8868
	0.8826

	
	-4
	3.1546
	3.0520
	1.1663
	1.1497
	0.8141
	0.8001

	
	-3
	2.1935
	2.1672
	0.9716
	0.9993
	0.6666
	0.6852

	
	-2
	2.0658
	2.0713
	0.8267
	0.8410
	0.5230
	0.5304

	
	-1
	1.3076
	1.5742
	0.7429
	0.7312
	0.4918
	0.4857

	EPA 5Hz
	-6
	5.3634
	5.4347
	3.0127
	2.9862
	1.5124
	1.4944

	
	-5
	4.3436
	4.3923
	2.3794
	2.3718
	1.2655
	1.2438

	
	-4
	3.9988
	4.0366
	1.6417
	1.6505
	0.9992
	1.0111

	
	-3
	3.2602
	3.2341
	1.3847
	1.4030
	0.8135
	0.8270

	
	-2
	2.8266
	2.7862
	1.2880
	1.2585
	0.6787
	0.6770

	
	-1
	2.2963
	2.2834
	0.9908
	0.9972
	0.6189
	0.6206

	ETU 30Hz
	-6
	6.4438
	5.8817
	3.3840
	2.6770
	2.2449
	1.5912

	
	-5
	6.1717
	5.5631
	2.9944
	2.2847
	2.0757
	1.3721

	
	-4
	5.4911
	4.8978
	2.5255
	1.8671
	1.8396
	1.1814

	
	-3
	4.8289
	4.1033
	2.2956
	1.5770
	1.7678
	1.0913

	
	-2
	4.0069
	3.2668
	2.0353
	1.3614
	1.6053
	0.9504

	
	-1
	3.8137
	3.0621
	1.8550
	1.2116
	1.5083
	0.8743


Table 2: RSRQ measurement accuracy (160ms*1, 1Tx)
	Channel
	SNR(dB)
	6RB
	25RB
	50RB

	
	
	Absolute RSRP
	Absolute RSRP
	Absolute RSRP

	AWGN
	-6
	4.5816
	1.1736
	1.1129

	
	-5
	3.6148
	1.3221
	0.8869

	
	-4
	3.0424
	1.1205
	0.8026

	
	-3
	2.1899
	0.9402
	0.6528

	
	-2
	1.9445
	0.7962
	0.4996

	
	-1
	1.5710
	0.7142
	0.4710

	EPA 5Hz
	-6
	5.5341
	3.1360
	1.5115

	
	-5
	4.9748
	2.4279
	1.3424

	
	-4
	4.2667
	1.7349
	1.0086

	
	-3
	3.4808
	1.4031
	0.8375

	
	-2
	2.9429
	1.2659
	0.6992

	
	-1
	2.4428
	1.0478
	0.6017

	ETU 30Hz
	-6
	6.8061
	3.4385
	2.2818

	
	-5
	6.4657
	3.0360
	2.1232

	
	-4
	5.7570
	2.4972
	1.8431

	
	-3
	4.9735
	2.3119
	1.7630

	
	-2
	4.1530
	2.0769
	1.6099

	
	-1
	3.9553
	1.8905
	1.5256


Table 3: RSRP measurement accuracy (160ms*1, 2Tx)
	Channel
	SNR(dB)
	6RB
	25RB
	50RB

	
	
	Absolute RSRP
	Relative RSRP
	Absolute RSRP
	Relative RSRP
	Absolute RSRP
	Relative RSRP

	AWGN
	-6
	2.6450
	2.4434
	1.4568
	1.1875
	1.0675
	0.8107

	
	-5
	2.2631
	1.9955
	1.2401
	0.9791
	0.9066
	0.6668

	
	-4
	1.9950
	1.7392
	1.0851
	0.8518
	0.7726
	0.5576

	
	-3
	1.8136
	1.5199
	0.9539
	0.7240
	0.7280
	0.5159

	
	-2
	1.6357
	1.2582
	0.8503
	0.6283
	0.6049
	0.4313

	
	-1
	1.3956
	1.0763
	0.7197
	0.5212
	0.5056
	0.3618

	EPA 5Hz
	-6
	3.0476
	3.2649
	1.3605
	1.3822
	0.9301
	0.9837

	
	-5
	2.4552
	2.6175
	1.1432
	1.1271
	0.8391
	0.8181

	
	-4
	2.2231
	2.2440
	1.0028
	1.0272
	0.6879
	0.6940

	
	-3
	1.8109
	1.8950
	0.8740
	0.8826
	0.6238
	0.6287

	
	-2
	1.5145
	1.5504
	0.7435
	0.7858
	0.5147
	0.5330

	
	-1
	1.2906
	1.2692
	0.6550
	0.6529
	0.4450
	0.4394

	ETU 30Hz
	-6
	3.9928
	3.7614
	2.0163
	1.5852
	1.6533
	1.1507

	
	-5
	3.2895
	2.9461
	1.9044
	1.4247
	1.5257
	1.0291

	
	-4
	3.0901
	2.6731
	1.7323
	1.2031
	1.4055
	0.8681

	
	-3
	2.6682
	2.2377
	1.5935
	1.0601
	1.3372
	0.7977

	
	-2
	2.3567
	1.8946
	1.5304
	0.9960
	1.2844
	0.7272

	
	-1
	2.3165
	
1.8364
	1.3842
	0.85331
	1.1842
	0.6249


Table 4: RSRQ measurement accuracy (160ms*1, 2Tx)
	Channel
	SNR(dB)
	6RB
	25RB
	50RB

	
	
	Absolute RSRP
	Absolute RSRP
	Absolute RSRP

	AWGN
	-6
	2.5548
	1.4292
	1.0289

	
	-5
	2.2297
	1.1927
	0.8948

	
	-4
	1.9049
	1.0321
	0.7388

	
	-3
	1.7136
	0.9125
	0.6905

	
	-2
	1.5378
	0.7890
	0.5762

	
	-1
	1.2776
	0.6601
	0.4772

	EPA 5Hz
	-6
	2.8453
	1.3409
	0.8874

	
	-5
	2.2389
	1.1002
	0.7941

	
	-4
	1.9769
	0.9704
	0.6340

	
	-3
	1.5954
	0.7914
	0.5609

	
	-2
	1.4471
	0.7140
	0.4842

	
	-1
	1.2064
	0.5941
	0.3992

	ETU 30Hz
	-6
	3.9399
	1.9576
	1.6131

	
	-5
	3.1935
	1.8280
	1.4790

	
	-4
	2.8448
	1.6660
	1.3515

	
	-3
	2.5557
	1.5081
	1.2867

	
	-2
	2.2238
	1.4189
	1.2146

	
	-1
	2.0843
	1.2824
	1.1239


The measurement accuracy including RSRP absolute accuracy, RSRP relative accuracy and RSRQ absolute accuracy specified in TS 36.133 are duplicated in Annex as reference.

Based on the simulation results from Table 1 to Table 4, the following observations are obtained:

Observation 1: when measurement bandwidth is 6RBs and transmit antenna is 1Tx, it is hard to complete one shot RSRP/RSRQ measurements even if the side condition SINR is increased to -1dB.

In other words, when measurement bandwidth is 6RBs and transmit antenna is 1Tx, in order to support one shot RSRP/RSRQ measurement accuracy, the side condition shall be more than -1dB.

Observation 2: when measurement bandwidth is 25RBs and transmit antenna is 1Tx, one shot RSRP/RSRQ measurements could be supported when the side condition SINR is increased to -5dB.

Observation 3: when measurement bandwidth is 50RBs and transmit antenna is 1Tx, one shot RSRP/RSRQ measurements could be supported without side condition relaxation.
If the UE can reliably detect that R1 is available it may use R1 in addition to R0 to determine RSRP. It could be expect that the measurement accuracy become easier to be satisfied due to the transmit diversity gain. The following observations were obtained,
Observation 4: when measurement bandwidth is 6RBs and transmit antenna is 2Tx, one shot RSRP/RSRQ measurements could be supported when the side condition SINR is increased to -2dB.
Observation 5: when measurement bandwidth is equal to and larger than 25RBs and transmit antenna is 2Tx, one shot RSRP/RSRQ measurements could be supported even without side condition relaxation.
· Simulation results with two shots
Table 5: RSRP measurement accuracy (160ms*2, 1Tx)
	Channel
	SNR(dB)
	6RB
	25RB
	50RB

	
	
	Absolute RSRP
	Relative RSRP
	Absolute RSRP
	Relative RSRP
	Absolute RSRP
	Relative RSRP

	AWGN
	-6
	2.8483
	2.8351
	1.1029
	1.1195
	0.7940
	0.7818

	
	-5
	2.3813
	2.3447
	0.9136
	0.9083
	0.6517
	0.6539

	
	-4
	1.8756
	1.8369
	0.7801
	0.7853
	0.5565
	0.5502

	
	-3
	1.5037
	1.4926
	0.6348
	0.6412
	0.4428
	0.4466

	
	-2
	1.2402
	1.2562
	0.5454
	0.5601
	0.3728
	0.3795

	
	-1
	1.0039
	0.9862
	0.5003
	0.4902
	0.3408
	0.3356

	EPA 5Hz
	-6
	4.4737
	4.3358
	1.4353
	1.4218
	0.9086
	0.9063

	
	-5
	3.2710
	3.1924
	1.1605
	1.1569
	0.7627
	0.7587

	
	-4
	2.6819
	2.6624
	0.9837
	0.9924
	0.6424
	0.6318

	
	-3
	1.8129
	1.8198
	0.7710
	0.7561
	0.4807
	0.4777

	
	-2
	1.5253
	1.5095
	0.7017
	0.6816
	0.4435
	0.4353

	
	-1
	1.3389
	1.3575
	0.5558
	0.5583
	0.3618
	0.3582

	ETU 30Hz
	-6
	5.2883
	4.6366
	2.3435
	1.6657
	1.6319
	0.9799

	
	-5
	4.5641
	3.8409
	1.9368
	1.2981
	1.5444
	0.9061

	
	-4
	3.8637
	3.1657
	1.8367
	1.1600
	1.4133
	0.7673

	
	-3
	3.1387
	2.4667
	1.6666
	1.0137
	1.3467
	0.7066

	
	-2
	2.7602
	2.0428
	1.5467
	0.8707
	1.2484
	0.5936

	
	-1
	2.4713
	1.7784
	1.4070
	0.7562
	1.2112
	0.5631


Table 6: RSRQ measurement accuracy (160ms*2, 1Tx)
	Channel
	SNR(dB)
	6RB
	25RB
	50RB

	
	
	Absolute RSRP
	Absolute RSRP
	Absolute RSRP

	AWGN
	-6
	2.8146
	1.0731
	0.7928

	
	-5
	2.3282
	0.9092
	0.6410

	
	-4
	1.8934
	0.7600
	0.5517

	
	-3
	1.4919
	0.6154
	0.4423

	
	-2
	1.2315
	0.5422
	0.3660

	
	-1
	0.9891
	0.4759
	0.3430

	EPA 5Hz
	-6
	5.0175
	1.4975
	0.9263

	
	-5
	3.6964
	1.2323
	0.7870

	
	-4
	2.9395
	1.0540
	0.6576

	
	-3
	1.9427
	0.7999
	0.4978

	
	-2
	1.7135
	0.7389
	0.4652

	
	-1
	1.5285
	0.6055
	0.3905

	ETU 30Hz
	-6
	5.6831
	2.4218
	1.6726

	
	-5
	4.7609
	1.9745
	1.5589

	
	-4
	4.1644
	1.8558
	1.4347

	
	-3
	3.3176
	1.6890
	1.3677

	
	-2
	2.9187
	1.6053
	1.2681

	
	-1
	2.6940
	1.4666
	1.2245


Table 7: RSRP measurement accuracy (160ms*2, 2Tx)
	Channel
	SNR(dB)
	6RB
	25RB
	50RB

	
	
	Absolute RSRP
	Relative RSRP
	Absolute RSRP
	Relative RSRP
	Absolute RSRP
	Relative RSRP

	AWGN
	-6
	2.0584
	1.7912
	1.0795
	0.8283
	0.7908
	0.5685

	
	-5
	1.7698
	1.3566
	0.9296
	0.6973
	0.6774
	0.4849

	
	-4
	1.5426
	1.2668
	0.7697
	0.5640
	0.5620
	0.4103

	
	-3
	1.3501
	1.0535
	0.6954
	0.5062
	0.4816
	0.3553

	
	-2
	1.2033
	0.9143
	0.6095
	0.4277
	0.4269
	0.3036

	
	-1
	1.0578
	0.7824
	0.5214
	0.3730
	0.3854
	0.2778

	EPA 5Hz
	-6
	1.8971
	2.0113
	0.8772
	0.9090
	0.6279
	0.6642

	
	-5
	1.5487
	1.6484
	0.7995
	0.8031
	0.5533
	0.5501

	
	-4
	1.3032
	1.3606
	0.6744
	0.6759
	0.4785
	0.4843

	
	-3
	1.1890
	1.2438
	0.5556
	0.5715
	0.3959
	0.3951

	
	-2
	0.9660
	0.9828
	0.5126
	0.4988
	0.3603
	0.3682

	
	-1
	0.8514
	0.9040
	0.4281
	0.4348
	0.3020
	0.2999

	ETU 30Hz
	-6
	2.5712
	2.2655
	1.5535
	1.0688
	1.3208
	0.7789

	
	-5
	2.3915
	1.9809
	1.5199
	0.9799
	1.2317
	0.6575

	
	-4
	2.0993
	1.6582
	1.3795
	0.8597
	1.2187
	0.6550

	
	-3
	1.9812
	1.5045
	1.2251
	0.6854
	1.1232
	0.5681

	
	-2
	1.7895
	1.3005
	1.1682
	0.6153
	1.0559
	0.4995

	
	-1
	1.7046
	1.1773
	1.1815
	0.6194
	1.0245
	0.4389


Table 8: RSRQ measurement accuracy (160ms*2, 2Tx)

	Channel
	SNR(dB)
	6RB
	25RB
	50RB

	
	
	Absolute RSRP
	Absolute RSRP
	Absolute RSRP

	AWGN
	-6
	1.9999
	1.0425
	0.7588

	
	-5
	1.6956
	0.8986
	0.6526

	
	-4
	1.4634
	0.7410
	0.5509

	
	-3
	1.2634
	0.6613
	0.4661

	
	-2
	1.1202
	0.5744
	0.4062

	
	-1
	0.9588
	0.4812
	0.3450

	EPA 5Hz
	-6
	1.7873
	0.8707
	0.6176

	
	-5
	1.5380
	0.7709
	0.5620

	
	-4
	1.2903
	0.6573
	0.4704

	
	-3
	1.1834
	0.5420
	0.3933

	
	-2
	0.9399
	0.5139
	0.3347

	
	-1
	0.8536
	0.4119
	0.2814

	ETU 30Hz
	-6
	2.4606
	1.4932
	1.2684

	
	-5
	2.3356
	1.4642
	1.2027

	
	-4
	2.0382
	1.3498
	1.1701

	
	-3
	1.9217
	1.2200
	1.0912

	
	-2
	1.7152
	1.1374
	1.0254

	
	-1
	1.6068
	1.1214
	0.9988


· Simulation results with three shots
Table 9: RSRP measurement accuracy (160ms*3, 1Tx)
	Channel
	SNR(dB)
	6RB
	25RB
	50RB

	
	
	Absolute RSRP
	Relative RSRP
	Absolute RSRP
	Relative RSRP
	Absolute RSRP
	Relative RSRP

	AWGN
	-6
	2.1802
	2.1487
	0.9250
	0.9087
	0.6201
	0.6216

	
	-5
	1.7344
	1.7385
	0.7642
	0.7687
	0.5178
	0.5180

	
	-4
	1.3801
	1.3647
	0.6669
	0.6621
	0.4498
	0.4464

	
	-3
	1.1654
	1.1419
	0.5236
	0.5257
	0.3707
	0.3684

	
	-2
	1.0119
	0.9800
	0.4436
	0.4400
	0.3156
	0.3113

	
	-1
	0.8747
	0.8420
	0.3995
	0.3967
	0.2896
	0.2874

	EPA 5Hz
	-6
	2.6983
	2.7188
	1.0482
	1.0495
	0.6570
	0.6562

	
	-5
	2.0040
	2.0107
	0.8531
	0.8452
	0.5738
	0.5848

	
	-4
	1.7688
	1.7302
	0.7645
	0.7633
	0.4945
	0.4932

	
	-3
	1.4812
	1.4658
	0.6070
	0.5957
	0.3967
	0.3954

	
	-2
	1.1607
	1.1492
	0.5406
	0.5314
	0.3430
	0.3376

	
	-1
	0.9470
	0.9284
	0.4330
	0.4312
	0.3017
	0.3033

	ETU 30Hz
	-6
	4.0610
	3.3778
	1.8396
	1.1911
	1.5130
	0.8697

	
	-5
	3.0967
	2.4029
	1.6642
	1.0130
	1.3347
	0.6884

	
	-4
	2.8548
	2.1920
	1.5140
	0.8728
	1.2835
	0.6337

	
	-3
	2.5075
	1.8379
	1.4496
	0.7717
	1.1755
	0.5142

	
	-2
	2.1510
	1.4779
	1.3259
	0.6644
	1.1246
	0.4709

	
	-1
	2.0403
	1.3641
	1.2751
	0.6082
	1.1213
	0.4721


Table 10: RSRQ measurement accuracy (160ms*3, 1Tx)

	Channel
	SNR(dB)
	6RB
	25RB
	50RB

	
	
	Absolute RSRP
	Absolute RSRP
	Absolute RSRP

	AWGN
	-6
	2.2335
	0.9036
	0.6142

	
	-5
	1.7245
	0.7442
	0.5110

	
	-4
	1.3678
	0.6491
	0.4579

	
	-3
	1.1840
	0.5032
	0.3681

	
	-2
	0.9918
	0.4413
	0.3100

	
	-1
	0.8350
	0.3926
	0.2817

	EPA 5Hz
	-6
	2.9657
	1.0871
	0.6888

	
	-5
	2.1925
	0.9238
	0.5936

	
	-4
	2.0080
	0.8014
	0.5136

	
	-3
	1.7664
	0.6671
	0.4165

	
	-2
	1.2891
	0.5438
	0.3587

	
	-1
	1.0900
	0.4680
	0.3085

	ETU 30Hz
	-6
	4.3302
	1.8894
	1.5253

	
	-5
	3.3164
	1.6970
	1.3679

	
	-4
	3.0616
	1.5434
	1.3125

	
	-3
	2.7420
	1.4818
	1.1997

	
	-2
	2.3048
	1.3846
	1.1511

	
	-1
	2.2450
	1.3292
	1.1397


Table 11: RSRP measurement accuracy (160ms*3, 2Tx)

	Channel
	SNR(dB)
	6RB
	25RB
	50RB

	
	
	Absolute RSRP
	Relative RSRP
	Absolute RSRP
	Relative RSRP
	Absolute RSRP
	Relative RSRP

	AWGN
	-6
	1.7359
	1.4078
	0.8641
	0.6915
	0.6437
	0.4678

	
	-5
	1.4208
	1.1890
	0.7740
	0.5603
	0.5561
	0.3995

	
	-4
	1.2989
	0.9599
	0.6505
	0.4763
	0.4576
	0.3396

	
	-3
	1.1151
	0.8620
	0.5820
	0.4115
	0.4018
	0.2834

	
	-2
	0.9876
	0.7165
	0.4961
	0.3555
	0.3608
	0.2675

	
	-1
	0.8820
	0.6458
	0.4253
	0.3047
	0.2961
	0.2195

	EPA 5Hz
	-6
	1.5272
	1.6793
	0.7567
	0.7895
	0.5275
	0.5311

	
	-5
	1.2198
	1.3086
	0.6582
	0.6899
	0.4474
	0.4600

	
	-4
	1.1268
	1.2014
	0.5704
	0.5779
	0.3890
	0.3992

	
	-3
	0.9717
	0.9677
	0.4668
	0.4687
	0.3264
	0.3261

	
	-2
	0.8381
	0.8149
	0.4066
	0.4296
	0.2848
	0.2925

	
	-1
	0.7027
	0.7185
	0.3494
	0.3486
	0.2443
	0.2442

	ETU 30Hz
	-6
	2.1533
	1.7790
	1.3786
	0.8827
	1.2064
	0.6732

	
	-5
	2.0219
	1.5658
	1.2770
	0.7514
	1.0907
	0.5450

	
	-4
	1.8387
	1.3625
	1.2024
	0.6448
	1.0466
	0.4744

	
	-3
	1.6994
	1.2166
	1.1655
	0.6107
	1.0319
	0.4387

	
	-2
	1.5658
	1.0229
	1.1233
	0.5490
	1.0162
	0.4299

	
	-1
	1.4330
	0.9047
	1.0797
	0.4935
	0.9641
	0.3786


Table 12: RSRQ measurement accuracy (160ms*3, 1Tx)

	Channel
	SNR(dB)
	6RB
	25RB
	50RB

	
	
	Absolute RSRP
	Absolute RSRP
	Absolute RSRP

	AWGN
	-6
	1.6654
	0.8547
	0.6188

	
	-5
	1.3930
	0.7373
	0.5311

	
	-4
	1.2162
	0.6210
	0.4390

	
	-3
	1.0499
	0.5391
	0.3810

	
	-2
	0.9208
	0.4601
	0.3240

	
	-1
	0.7967
	0.4049
	0.2807

	EPA 5Hz
	-6
	1.5386
	0.7452
	0.5251

	
	-5
	1.2805
	0.6692
	0.4651

	
	-4
	1.0956
	0.5711
	0.3778

	
	-3
	0.9443
	0.4536
	0.3199

	
	-2
	0.8317
	0.4064
	0.2842

	
	-1
	0.6676
	0.3396
	0.2373

	ETU 30Hz
	-6
	2.1472
	1.3511
	1.1839

	
	-5
	1.9796
	1.2605
	1.0690

	
	-4
	1.8106
	1.2021
	1.0454

	
	-3
	1.6598
	1.1477
	1.0116

	
	-2
	1.4979
	1.1147
	0.9908

	
	-1
	1.3939
	1.0475
	0.9479


If one shot is not mandatory to be guaranteed for RSRP/RSRQ measurement in LAA, UE could use multiple DRS opportunities to perform measurements. The following observations could be obtained from the simulation results from Table 5 to Table 12,
Observation 6: when measurement bandwidth is 6RBs, transmit antenna is 1Tx, L1 measurement is 2*TDMTC without considering the opportunities lose due to LBT, it is hard to complete one shot RSRP/RSRQ measurements even if the side condition SINR is increased to -1dB.

Observation 7: when measurement bandwidth is 6RBs, transmit antenna is 1Tx, L1 measurement is 3*TDMTC without considering the opportunities lose due to LBT, in order to meet the accuracy requirements, the side condition SINR shall be increased to -4dB.

Observation 8: when measurement bandwidth is equal to and larger than 25RBs, transmit antenna is 1Tx, L1 measurement is 2*TDMTC without considering the opportunities lose due to LBT, RSRP/RSRQ measurements could be supported without side condition relaxation.
Of course, more measurement opportunities (e.g., 3*TDMTC) or multiple transmit antenna would bring gain, and it is easier to satisfy the measurement accuracy.
3 Conclusion
This contribution provides the simulation results of RSRP/RSRQ accuracy in LAA. Based on the simulation results, the following observations are obtained,
Observation 1: when measurement bandwidth is 6RBs and transmit antenna is 1Tx, it is hard to complete one shot RSRP/RSRQ measurements accuracy even if the side condition SINR is increased to -1dB.

In other words, when measurement bandwidth is 6RBs and transmit antenna is 1Tx, in order to support one shot RSRP/RSRQ measurement accuracy, the side condition shall be more than -1dB.

Observation 2: when measurement bandwidth is 25RBs and transmit antenna is 1Tx, one shot RSRP/RSRQ measurements could be supported when the side condition SINR is increased to -5dB.

Observation 3: when measurement bandwidth is 50RBs and transmit antenna is 1Tx, one shot RSRP/RSRQ measurements could be supported without side condition relaxation.
Observation 4: when measurement bandwidth is 6RBs and transmit antenna is 2Tx, one shot RSRP/RSRQ measurements could be supported when the side condition SINR is increased to -2dB.
Observation 5: when measurement bandwidth is equal to and larger than 25RBs and transmit antenna is 2Tx, one shot RSRP/RSRQ measurements could be supported without side condition relaxation.
Observation 6: when measurement bandwidth is 6RBs, transmit antenna is 1Tx, L1 measurement is 2*TDMTC without considering the opportunities lose due to LBT, it is hard to complete one shot RSRP/RSRQ measurements even if the side condition SINR is increased to -1dB.

Observation 7: when measurement bandwidth is 6RBs, transmit antenna is 1Tx, L1 measurement is 3*TDMTC without considering the opportunities lose due to LBT, in order to meet the accuracy requirements, the side condition SINR shall be increased to -4dB.

Observation 8: when measurement bandwidth is equal to and larger than 25RBs, transmit antenna is 1Tx, L1 measurement is 2*TDMTC without considering the opportunities lose due to LBT, RSRP/RSRQ measurements could be supported without side condition relaxation.
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5 Annex
Table 9.1.2.1-1: RSRP Intra frequency absolute accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	(4.5
	(9
	(-6 dB
	FDD_A, TDD_A
	-121
	N/A
	-70

	
	
	
	FDD_C, TDD_C
	-120
	N/A
	-70

	
	
	
	FDD_D
	-119.5
	N/A
	-70

	
	
	
	FDD_E, TDD_E
	-119
	N/A
	-70

	
	
	
	FDD_F
	-118.5
	N/A
	-70

	
	
	
	FDD_G
	-118
	N/A
	-70

	
	
	
	FDD_H
	-117.5
	N/A
	-70

	
	
	
	FDD_N
	-114.5
	N/A
	-70

	(8
	(11
	(-6 dB
	FDD_A, TDD_A, FDD_C, TDD_C, FDD_D, FDD_E, TDD_E, FDD_F, FDD_G, FDD_H, FDD_N
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 3:
E-UTRA operating band groups are as defined in Section 3.5.


Table 9.1.2.2-1: RSRP Intra frequency relative accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	(2
	(3
	(-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	(3
	(3
	(-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.

NOTE 3:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.

NOTE 4:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 5:
E-UTRA operating band groups are as defined in Section 3.5.


Table 9.1.5.1-1: RSRQ Intra frequency absolute accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	(2.5
	(4
	(-3 dB
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	(3.5
	(4
	(-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.

NOTE 3:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 4:
E-UTRA operating band groups are as defined in Section 3.5.
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