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1 Introduction
In last RAN4 meeting, the simulation assumption of CSI RSRP in LAA is agreed [1]. This contribution will provide the simulation results and corresponding analysis.
2 Simulation results
2.1 Simulation results
The CSI RSRP accuracy with different bandwidth, various SINR, and several DRS occasions for AWGN, EPA5, ETU 30 are given in Table 1-3 respectively.
In SCE, the CSI RSRP is defined as follows. Since in LAA there is no agreement on changing of the CSI RSRP work assumption of the antenna port, the definition of CSI RSRP in SCE is reused.
	Definition
	CSI reference signal received power (CSI-RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry CSI reference signals configured for discovery signal measurements within the considered measurement frequency bandwidth in the subframes in the configured discovery signal occasions. For CSI-RSRP determination CSI reference signals R15 according to TS 36.211 [3] shall be used. 

The reference point for the CSI-RSRP shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding CSI-RSRP of any of the individual diversity branches. 

	Applicable for
	RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


· Simulation results with one shot

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

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

	AWGN
	-6
	7.9996
	8.6235
	5.3739
	5.4255
	3.6438
	3.5830

	
	-5
	7.0213
	7.3507
	4.6328
	4.6490
	2.9067
	2.9363

	
	-4
	7.3565
	7.4382
	3.4207
	3.3680
	2.0407
	2.0615

	
	-3
	6.2823
	6.2946
	2.5498
	2.5555
	1.7570
	1.8075

	
	-2
	5.6116
	5.4551
	2.2178
	2.2087
	1.3984
	1.3787

	
	-1
	4.1572
	4.1598
	1.7342
	1.7186
	1.1275
	1.0994

	
	0
	3.4021
	3.3646
	1.3665
	1.3351
	0.9899
	0.9812

	EPA 5Hz
	-6
	6.5419
	7.4308
	5.1734
	5.3763
	4.2636
	4.3299

	
	-5
	5.7590
	6.3453
	5.1464
	5.2283
	3.7456
	3.6791

	
	-4
	5.7512
	6.1591
	4.0380
	4.1349
	3.0647
	3.0220

	
	-3
	5.5162
	5.7235
	 3.4680
	3.4552
	2.2820
	2.2416

	
	-2
	4.7725
	4.9442
	3.0047
	3.0167
	1.8599
	1.8359

	
	-1
	4.5265
	4.5996
	2.4414
	2.4207
	1.4930
	1.4732

	
	0
	4.2123
	4.2732
	1.9836
	1.9928
	1.3004
	1.2949

	ETU 30Hz
	-6
	6.9490
	7.8681
	5.7391
	5.7931
	3.7229
	3.7172

	
	-5
	6.7292
	7.3233
	4.6658
	4.7775
	2.8885
	2.9001

	
	-4
	6.0343
	6.3486
	3.5759
	3.5730
	2.4890
	2.5028

	
	-3
	6.2266
	6.3286
	2.7430
	2.7033
	1.8999
	1.8758

	
	-2
	5.4517
	5.5310
	2.6050
	2.5293
	1.5546
	1.5236

	
	-1
	5.0770
	5.0860
	1.9282
	1.8992
	1.1690
	1.1301

	
	0
	4.3295
	4.2690
	1.6376
	1.6333
	1.0966
	1.0881


· Simulation results with two shots
Table 2: RSRP measurement accuracy (160ms*2)
	Channel
	SNR(dB)
	6RB
	25RB
	50RB

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

	AWGN
	-6
	7.6350
	7.9108
	3.6822
	3.6367
	2.1007
	2.1107

	
	-5
	6.3543
	6.4961
	2.8083
	2.7767
	1.7937
	1.7444

	
	-4
	5.4189
	5.4559
	2.1097
	2.1788
	1.4315
	1.4493

	
	-3
	3.9698
	4.0798
	1.7419
	1.7330
	1.1112
	1.1046

	
	-2
	3.2035
	3.2125
	1.4531
	1.4256
	0.8920
	0.8906

	
	-1
	2.6735
	2.7023
	1.1372
	1.1537
	0.7643
	0.7706

	
	0
	2.1355
	2.1763
	0.9419
	0.9639
	0.6923
	0.6929

	EPA 5Hz
	-6
	5.6122
	6.1242
	3.8778
	3.9430
	2.7724
	2.7957

	
	-5
	5.3319
	5.5848
	3.2445
	3.2736
	1.9781
	1.9937

	
	-4
	4.9379
	4.9860
	2.7103
	2.6951
	1.6621
	1.6825

	
	-3
	4.0583
	4.0049
	2.1612
	2.1655
	1.3381
	1.2986

	
	-2
	3.6726
	3.6893
	1.6401
	1.6421
	1.1182
	1.1070

	
	-1
	3.3277
	3.2930
	1.4492
	1.4171
	0.8472
	0.8426

	
	0
	2.5624
	2.5409
	1.1636
	1.1706
	0.7221
	0.7202

	ETU 30Hz
	-6
	6.2097
	6.5509
	3.8498
	3.8388
	2.2461
	2.2471

	
	-5
	5.0021
	5.2131
	3.0064
	2.9402
	1.8501
	1.9060

	
	-4
	5.3704
	5.5000
	2.4173
	2.3788
	1.3982
	1.4267

	
	-3
	3.9799
	3.9902
	1.9201
	1.8909
	1.2126
	1.1792

	
	-2
	3.6882
	3.7282
	1.5998
	1.5953
	0.9509
	0.9589

	
	-1
	3.0506
	3.0552
	1.2502
	1.2297
	0.7650
	0.7429

	
	0
	2.4365
	2.4295
	0.9798
	0.9720
	0.6917
	0.6877


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

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

	AWGN
	-6
	7.0127
	7.0363
	2.5536
	2.5885
	1.7033
	1.6891

	
	-5
	5.6984
	5.5973
	2.0088
	1.9926
	1.3744
	1.3911

	
	-4
	4.1273
	4.0501
	1.6218
	1.6295
	1.1014
	1.1008

	
	-3
	3.3078
	3.2498
	1.3623
	1.3213
	0.9273
	0.8883

	
	-2
	2.5264
	2.4838
	1.1394
	1.1325
	0.7051
	0.7246

	
	-1
	2.1191
	2.0969
	0.9214
	0.9190
	0.6012
	0.5977

	
	0
	1.6695
	1.6183
	0.7805
	0.7702
	0.5561
	0.5428

	EPA 5Hz
	-6
	5.4992
	5.7284
	2.8983
	2.9072
	2.0745
	2.5031

	
	-5
	4.6683
	4.7233
	2.7060
	2.6823
	1.6087
	1.6079

	
	-4
	4.1501
	4.1615
	1.9111
	1.8874
	1.2662
	1.2524

	
	-3
	3.4529
	3.4026
	1.5416
	1.5130
	0.9824
	0.9768

	
	-2
	2.6819
	2.6634
	1.2623
	1.2745
	0.9391
	0.8299

	
	-1
	2.8088
	2.7767
	1.0976
	1.0911
	0.6423
	0.6451

	
	0
	2.0817
	2.0848
	0.8898
	0.8741
	0.6065
	0.5883

	ETU 30Hz
	-6
	6.1323
	6.3417
	2.8254
	2.8384
	1.7500
	1.7399

	
	-5
	5.3654
	5.3758
	2.0035
	  1.9846
	1.3987
	1.3686

	
	-4
	4.2787
	4.2950
	1.7085
	1.6878
	1.1703
	1.1496

	
	-3
	3.4123
	3.4193
	1.3949
	1.3689
	0.8737
	0.8814

	
	-2
	2.9168
	2.9065
	1.1461
	1.1270
	0.8078
	0.7843

	
	-1
	2.2476
	2.2002
	0.9804
	0.9882
	0.6379
	0.6316

	
	0
	1.9373
	1.9427
	0.8161
	0.8067
	0.5630
	0.5522


The absolute and relative measurement accuracy of CSI RSRP has already been specified in TS 36.133 in SCE where the side condition is no less than 0dB. However in LAA CSI RSRP simulation assumptions [1], the SINR is from -4dB to 0dB with 1dB step. In our understanding, the accuracy requirements of CRS based RSRP could be the reference for CSI RSRP measurement.

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

Observation 1: when measurement bandwidth is 6RBs, it is hard to complete one shot CSI RSRP measurements accuracy even if the side condition SINR is increased to 0dB.

Observation 2: when measurement bandwidth is 6RBs, L1 measurement is 2*TDMTC without considering the opportunities lose due to LBT, it is hard to complete one shot CSI RSRP measurements even if the side condition SINR is increased to 0dB.

Observation 3: when measurement bandwidth is 6RBs, L1 measurement is 3*TDMTC without considering the opportunities lose due to LBT, it is hard to complete one shot CSI RSRP measurements even if the side condition SINR is increased to 0dB.
Considering more measurement bandwidth, the following observations are obtained.

Observation 4: when measurement bandwidth is 25RBs, one shot CSI RSRP measurements could be supported when the side condition SINR is equal to and more than 0dB.
Observation 5: when measurement bandwidth is 50RBs, one shot CSI RSRP measurements could be supported when the side condition SINR is equal to and more than -2dB.
3 Conclusion
This contribution provides the simulation results of CSI RSRP accuracy in LAA. Based on the simulation results, the following observations are obtained,

Observation 1: when measurement bandwidth is 6RBs, it is hard to complete one shot CSI RSRP measurements accuracy even if the side condition SINR is increased to 0dB.

Observation 2: when measurement bandwidth is 6RBs, L1 measurement is 2*TDMTC without considering the opportunities lose due to LBT, it is hard to complete one shot CSI RSRP measurements even if the side condition SINR is increased to 0dB.

Observation 3: when measurement bandwidth is 6RBs, L1 measurement is 3*TDMTC without considering the opportunities lose due to LBT, it is hard to complete one shot CSI RSRP measurements even if the side condition SINR is increased to 0dB.
Considering more measurement bandwidth, the following observations are obtained.

Observation 4: when measurement bandwidth is 25RBs, one shot CSI RSRP measurements could be supported when the side condition SINR is equal to and more than 0dB.
Observation 5: when measurement bandwidth is 50RBs, one shot CSI RSRP measurements could be supported when the side condition SINR is equal to and more than -2dB.
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