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1 Introduction

In last RAN4 #62bis meeting the link level simulation assumptions for CSI-RS RSRP measurement feasibility study was agreed [1]. In this contribution, we give the simulation results and some proposals.
2 Simulation results
The detailed simulatin results and plots are attached in Annex. Some assumptions are:
· The measurement period is 200ms, 400ms and 800ms. Five samples where each sample is based on 1 subframe or 2 succesive subframes are accumulated for one measurement result.
· The measurement bandwidth is 6PRB and 50PRB.

· The simulation includes the simulation results on CRS and CRI-RS.
· Timing error modelling. For CRS based RSRP, no timing error is modelled. For CSI-RS based RSRP measurement, 0us, 3us and -3us are modelled. The modelling of timing delay is illustrated in Fig.1.
· Other parameters are same as approved simulation assumption document R4-122202.

[image: image1.emf]CP

CP

Macro

RRH

CP

3

u

s

Macro

RRH

CP

CP

Macro

RRH

No delay

+3us delay

-3us delay

CP

3

u

s

Data before FFT 

Data before FFT 

Data before FFT


Fig.1 Timing delay of RRH
Table 1 Simulation results for measurement accuracy[200ms]
	　
	Propagation
	Delay
	SNR
	5%
	95%
	95%-5%

	CSI-RS
	AWGN
	0us
	-10
	-7.8941
	3.3498
	11.2438

	
	
	
	-6
	-3.4791
	1.7403
	5.2193

	
	
	
	-3
	-1.4366
	1.1174
	2.5539

	
	
	
	0
	-0.9243
	0.7578
	1.682

	
	
	
	3
	-0.5193
	0.4831
	1.0024

	
	
	
	6
	-0.3521
	0.3307
	0.6828

	
	
	3us
	-10
	-7.8767
	3.3391
	11.2158

	
	
	
	-6
	-3.3133
	1.727
	5.0403

	
	
	
	-3
	-1.5268
	1.1389
	2.6656

	
	
	
	0
	-0.8232
	0.8122
	1.6353

	
	
	
	3
	-0.4939
	0.4859
	0.9797

	
	
	
	6
	-0.3737
	0.3466
	0.7202

	
	
	—3us
	-10
	-7.8804
	3.1851
	11.0655

	
	
	
	-6
	-4.082
	1.5882
	5.6702

	
	
	
	-3
	-2.166
	0.9016
	3.0676

	
	
	
	0
	-1.3382
	0.4633
	1.8015

	
	
	
	3
	-0.9777
	0.1857
	1.1634

	
	
	
	6
	-0.8093
	0.0268
	0.8361

	
	EPA5
	0us
	-10
	-6.9407
	3.9865
	10.9273

	
	
	
	-6
	-4.2017
	2.1447
	6.3464

	
	
	
	-3
	-1.8339
	1.3376
	3.1715

	
	
	
	0
	-1.1197
	0.8473
	1.967

	
	
	
	3
	-0.6546
	0.5801
	1.2347

	
	
	
	6
	-0.3988
	0.3577
	0.7565

	
	
	3us
	-10
	-5.7422
	3.9409
	9.6831

	
	
	
	-6
	-4.3601
	2.1082
	6.4683

	
	
	
	-3
	-1.8345
	1.4898
	3.3244

	
	
	
	0
	-1.1013
	0.8163
	1.9177

	
	
	
	3
	-0.6384
	0.5399
	1.1783

	
	
	
	6
	-0.3858
	0.3482
	0.7339

	
	
	—3us
	-10
	-6.3668
	4.1325
	10.4994

	
	
	
	-6
	-4.8607
	2.0215
	6.8823

	
	
	
	-3
	-2.292
	1.1104
	3.4024

	
	
	
	0
	-1.5309
	0.5567
	2.0876

	
	
	
	3
	-1.0871
	0.249
	1.336

	
	
	
	6
	-0.8478
	0.0419
	0.8896

	
	ETU70
	0us
	-10
	-6.5212
	3.4176
	9.9388

	
	
	
	-6
	-3.158
	1.7865
	4.9445

	
	
	
	-3
	-1.591
	1.1887
	2.7797

	
	
	
	0
	-0.9848
	0.7585
	1.7432

	
	
	
	3
	-0.5564
	0.5321
	1.0885

	
	
	
	6
	-0.3627
	0.3383
	0.701

	
	
	3us
	-10
	-6.1977
	3.5879
	9.7856

	
	
	
	-6
	-3.3866
	1.8529
	5.2395

	
	
	
	-3
	-1.6013
	1.1431
	2.7444

	
	
	
	0
	-0.8929
	0.7386
	1.6315

	
	
	
	3
	-0.5509
	0.5095
	1.0604

	
	
	
	6
	-0.4016
	0.3299
	0.7315

	
	
	—3us
	-10
	-6.8847
	3.589
	10.4737

	
	
	
	-6
	-4.2249
	1.7217
	5.9466

	
	
	
	-3
	-2.2291
	0.9913
	3.2204

	
	
	
	0
	-1.3096
	0.5689
	1.8786

	
	
	
	3
	-0.9613
	0.2503
	1.2116

	
	
	
	6
	-0.7911
	0.0831
	0.8741

	CRS
	AWGN
	0us
	-10
	-5.2372
	2.6573
	7.8945

	
	
	
	-6
	-1.7991
	1.3497
	3.1489

	
	
	
	-3
	-1.0231
	0.8258
	1.849

	
	
	
	0
	-0.576
	0.543
	1.119

	
	
	
	3
	-0.375
	0.3736
	0.7486

	
	
	
	6
	-0.2408
	0.2322
	0.473

	
	EPA5
	0us
	-10
	-5.6865
	3.4486
	9.1351

	
	
	
	-6
	-3.0903
	1.8315
	4.9218

	
	
	
	-3
	-1.3297
	1.1155
	2.4452

	
	
	
	0
	-0.8937
	0.7144
	1.6081

	
	
	
	3
	-0.5249
	0.4028
	0.9277

	
	
	
	6
	-0.3095
	0.2861
	0.5956

	
	ETU70
	0us
	-10
	-5.4312
	2.7298
	8.1611

	
	
	
	-6
	-2.4685
	1.4194
	3.8879

	
	
	
	-3
	-1.4509
	0.7303
	2.1812

	
	
	
	0
	-1.0171
	0.3387
	1.3557

	
	
	
	3
	-0.6963
	0.1417
	0.8381

	
	
	
	6
	-0.5664
	0.0541
	0.6205


3 Discussion
Observations based on the simulation results in Table1 where the measurement period is 200ms, measurement bandwidth is 6PRB, CSI-RS period is 5ms and UE is in non-DRX case.
· The measurement accuracy based on CSI-RS compared to CRS is decreased. The reasons are the relatively sparse reference signals for CSI-RS. This makes the less correlation in frequency domain. For the time domain, the correlation of two adjacent REs in one PRB is better than the CRS. But due to the relatively large time correlation even for ETU70 (for ETU70, the correlation time is about 6ms), this does not provide additional gains for the CSI-RS based RSRP estimation.

· Regarding the influence of timing error, compared to no timing delay case, the performance of the 3us case is similar to the case without timing delay. The reason is that the subcarrier orthogonality is not destroyed for 3us is less the the CP length (about 4.7us) as shown in Fig.1 rather phase rotation is introduced after FFT operations. But for the -3us case, the subcarrier orthogonality is destroyed. This will introduce additional inter-carrier interference (ICI) which will further impact the channel estimation accuracy which will futher decrease the RSRP measurement accuracy.
Further consideration on the other cases including longer measurement period(400ms/800ms), widerbandiwth(50PRB), longer CSI-RS period and DRX case are:
· Longer measurement period: When measurement period is extended to 400ms and 800ms, UE can achieve better measurement accuracy if using same measurement sampling rate as 200ms. The simulation results of 400 and 800ms cases are attached in Annex 6.2 and 6.3. It should be noted that longer measurement period will make measurement reporting later. So the measurement period should be based on the RSRP measurement accuracy requirements, the UE power consumption and the system requirements on the reporting delay. 
· Wider measurement bandwidth: When wider measurement bandwidth is used, for example 50 PRB, the measurement accuracy can be improved in principle due to the more measurement samples in frequency domain. Also there will be some power saving benefits if wider bandwidth is used. But the minimum performance requirements should be defined based on 6 PRB measurement bandwidth and one enhanced peforamnce requirements can be defined based on wider measurement bandwidth like R8. The simulation results for 50PRB are in Annex 6.4.
Proposal1: The minimum performance requirements should be defined based on 6 PRB measurement bandwidth
Proposal2: R8 RSRP measumrent accuracy requirements are applicable for CSI-RS based RSRP measurement
· Longer CSI-RS period: In R8 typcally 4~5 measurement samples where each sample is based on 1~2 subframes are accumulated coherently or non-coherently for RSRP measurement. When the longest CSI-RS period e.g. 80ms is configured (see Table below), it may lead to less measurement opportunies for UE to perform RSRP measurement if following the R8 sampling rate e.g.one sample per 40ms. In this case it is expected to extend the measurement period to obtain sufficient samples to reach same level measumrent accuracy as 5ms CSI-RS transmission period. Thus there are two options to define such requirements:
· Option1: Only one value based on the longest CSI-RS period
· Prons: Easy for the requirement definition 
· Cons: when CSI-RS period is short, such requirements may lead to large delay for the measurement reporting
· Option2: The measurement period is scaled with the CSI-RS period

· Prons: flexible scheme and make the measurement reporting as soon as possible
· Cons: make the performance requirements complicated
When CSI-RS period is short, option1 may lead to large delay for the measurement reporting. On the contrary, option2 provide some kind of flexiblility and make the measurement reporting as soon as possible. It is sure that which option is more feasible need further discussion.
When UE is in DRX state, this situation could be worse because more less measumrent opportunies for measumrent considering UE should minimize the number of “wake-up” while achieve the same measumrent accucury as non-DRX case. More detailed described below.
· Table 6.10.5.3-1: CSI reference signal subframe configuration.
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· DRX case:
· In pricinple UE in DRX state will have less opportunity to perform measurements on the CSI-RS compared to the case when no DRX is used. In R8, five DRX cycles are used for the measurements when the DRX cycle is relative long while same requirements as non-DRX requirements are applicable for short DRX cycle. In this scenario, it is unavoidable that there will be some misalignment in time domain between CSI-RS transmission and UE DRX activity status. In this case the UE may have not enough measurement samples to fullfill the minimum measumrent accuracy requirements and achieve similar level UE power saving as R8 UE in DRX state. Similar case had been discussed when defining the measurement requirements for eICIC when UE is in DRX state.
· In general when the CSI-RS transmission is frequent and the DRX cycle is short, the requirements in non-DRX state can applicable for DRX state. However when the CSI-RS period is long or the DRX cyle is long, whether five DRX cycles which is defined for R8 is applicable need further discussion. It is very likely that the CSI-RS measurement should be extended. This can be discussed together with the case when longer CSI-RS period is configured.
Proposal3: The measurement period of CSI-RS should be scaled according the CSI-RS period for both DRX case and non-DRX case
· Side condition on Es/Iot:
· According to observations from our system level simulation [2], Es/Iot for the cell edge UE is proposed as -3dB. The final performance requiremtns should be specified taking all these aspects into account.
4 Conclusions
In this paper, the link level simulation results and analysis are given. Two proposals are:
Proposal1: The minimum performance requirements should be defined based on 6 PRB measurement bandwidth
Proposal2: R8 RSRP measumrent accuracy requirements are applicable for CSI-RS based RSRP measurement
Proposal3: The measurement period of CSI-RS should be scaled according the CSI-RS period for both DRX case and non-DRX case
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6 Annex
5.1 Simulation results_200ms_6PRB
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5.2 Simulation results_400ms_6PRB
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5.3 Simulation results_800ms_6PRB
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5.4 Simulation results_200ms_50PRB
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		Simulation results of RSRP measumrent accuray based on CSI-RS

		2 subframe per sample

		10 sample per 400ms

		SNR = [-10 -6 -3 0 3 6]

		6 PRB

		1 Tx 2Rx





Summary 400ms

				Propagation		Delay		SNR		5%		95%		95%-5%

		CSI-RS		AWGN		0us		-10		-5.7228		2.7134		8.4362

								-6		-2.053		1.3718		3.4248

								-3		-1.067		0.836		1.903

								0		-0.5572		0.5363		1.0935

								3		-0.3856		0.3522		0.7378

								6		-0.2487		0.2618		0.5105

						3us		-10		-5.3521		2.6618		8.014

								-6		-2.0912		1.4035		3.4946

								-3		-1.1031		0.8199		1.923

								0		-0.6236		0.5162		1.1398

								3		-0.3595		0.3603		0.7198

								6		-0.2581		0.2405		0.4986

						—3us		-10		-6.9494		2.6047		9.5541

								-6		-2.5106		1.1024		3.613

								-3		-1.5936		0.5618		2.1553

								0		-1.1015		0.228		1.3295

								3		-0.7813		0.0381		0.8194

								6		-0.6809		-0.1071		0.5738

				EPA5		0us		-10		-5.4925		2.7528		8.2452

								-6		-1.9942		1.4459		3.4401

								-3		-1.2412		0.9066		2.1478

								0		-0.6928		0.5632		1.256

								3		-0.4291		0.373		0.8021

								6		-0.2814		0.2557		0.5371

						3us		-10		-5.1844		2.7011		7.8856

								-6		-2.1681		1.481		3.6492

								-3		-1.1429		0.8645		2.0074

								0		-0.7088		0.5828		1.2915

								3		-0.3715		0.386		0.7576

								6		-0.2611		0.2477		0.5088

						—3us		-10		-5.9296		2.7574		8.687

								-6		-3.0228		1.3932		4.416

								-3		-1.6482		0.6573		2.3056

								0		-1.1571		0.3034		1.4605

								3		-0.8479		0.0748		0.9227

								6		-0.6809		-0.078		0.6029

				ETU70		0us		-10		-5.8782		2.6443		8.5225

								-6		-1.9836		1.3669		3.3504

								-3		-1.0418		0.8516		1.8934

								0		-0.6084		0.5068		1.1152

								3		-0.3769		0.3611		0.738

								6		-0.2474		0.2531		0.5005

						3us		-10		-6.3183		2.5806		8.8988

								-6		-1.913		1.3077		3.2207

								-3		-1.1267		0.8608		1.9875

								0		-0.6121		0.5077		1.1198

								3		-0.3972		0.3559		0.7532

								6		-0.2605		0.2285		0.4891

						—3us		-10		-6.8242		2.2317		9.0559

								-6		-2.6151		1.1301		3.7452

								-3		-1.5467		0.5949		2.1416

								0		-1.0185		0.2968		1.3153

								3		-0.7587		0.0777		0.8364

								6		-0.6148		-0.0559		0.5589

		CRS		AWGN		0us		-10		-5.2372		2.6573		7.8945

								-6		-1.7991		1.3497		3.1489

								-3		-1.0231		0.8258		1.849

								0		-0.576		0.543		1.119

								3		-0.375		0.3736		0.7486

								6		-0.2408		0.2322		0.473

				EPA5		0us		-10		-5.6865		3.4486		9.1351

								-6		-3.0903		1.8315		4.9218

								-3		-1.3297		1.1155		2.4452

								0		-0.8937		0.7144		1.6081

								3		-0.5249		0.4028		0.9277

								6		-0.3095		0.2861		0.5956

				ETU70		0us		-10		-5.4312		2.7298		8.1611

								-6		-2.4685		1.4194		3.8879

								-3		-1.4509		0.7303		2.1812

								0		-1.0171		0.3387		1.3557

								3		-0.6963		0.1417		0.8381

								6		-0.5664		0.0541		0.6205





CSI-RS_AWGN 0us

		





CSI-RS_AWGN 3us

		





CSI-RS_AWGN -3us

		





CSI-RS_EPA5 0us

		





CSI-RS_EPA5 3us

		





CSI-RS_EPA5 -3us

		





CSI-RS_ETU70 0us

		





CSI-RS_ETU70 3us

		





CSI-RS_ETU70 -3us

		





CRS_AWGN 0us

		





CRS_EPA5 0us

		





CRS_ETU70 0us

		





-30 -25 -20 -15 -10 -5 0 5


0


0.1


0.2


0.3


0.4


0.5


0.6


0.7


0.8


0.9


1


 


 


(Estimated CSI-RSRP – ideal CSI-RSRP) [dB]


CDF


AWGN__6PRB__NonDRX__400ms__0us__5ms


SINR=-10dB


SINR=-6dB


SINR=-3dB


SINR=0dB


SINR=3dB


SINR=6dB




-30 -25 -20 -15 -10 -5 0 5


0


0.1


0.2


0.3


0.4


0.5


0.6


0.7


0.8


0.9


1


(Estimated CSI-RSRP – ideal CSI-RSRP) [dB]


CDF


AWGN__6PRB__NonDRX__200ms__3us__5ms


 


 


SINR=-10dB


SINR=-6dB


SINR=-3dB


SINR=0dB


SINR=3dB


SINR=6dB




-30 -25 -20 -15 -10 -5 0 5


0


0.1


0.2


0.3


0.4


0.5


0.6


0.7


0.8


0.9


1


(Estimated CSI-RSRP – ideal CSI-RSRP) [dB]


CDF


AWGN__6PRB__NonDRX__400ms__-3us__5ms


 


 


SINR=-10dB


SINR=-6dB


SINR=-3dB


SINR=0dB


SINR=3dB


SINR=6dB




-20 -15 -10 -5 0 5 10


0


0.1


0.2


0.3


0.4


0.5


0.6


0.7


0.8


0.9


1


(Estimated CSI-RSRP – ideal CSI-RSRP) [dB]


CDF


EPA5__6PRB__NonDRX__200ms__0us__5ms


 


 


SINR=-10dB


SINR=-6dB


SINR=-3dB


SINR=0dB


SINR=3dB


SINR=6dB




-25 -20 -15 -10 -5 0 5 10


0


0.1


0.2


0.3


0.4


0.5


0.6


0.7


0.8


0.9


1


(Estimated CSI-RSRP – ideal CSI-RSRP) [dB]


CDF


EPA5__6PRB__NonDRX__200ms__3us__5ms


 


 


SINR=-10dB


SINR=-6dB


SINR=-3dB


SINR=0dB


SINR=3dB


SINR=6dB




-30 -25 -20 -15 -10 -5 0 5 10


0


0.1


0.2


0.3


0.4


0.5


0.6


0.7


0.8


0.9


1


(Estimated CSI-RSRP – ideal CSI-RSRP) [dB]


CDF


EPA5__6PRB__NonDRX__200ms__-3us__5ms


 


 


SINR=-10dB


SINR=-6dB


SINR=-3dB


SINR=0dB


SINR=3dB


SINR=6dB




-35 -30 -25 -20 -15 -10 -5 0 5


0


0.1


0.2


0.3


0.4


0.5


0.6


0.7


0.8


0.9


1


(Estimated CSI-RSRP – ideal CSI-RSRP) [dB]


CDF


ETU70__6PRB__NonDRX__200ms__0us__5ms


 


 


SINR=-10dB


SINR=-6dB


SINR=-3dB


SINR=0dB


SINR=3dB


SINR=6dB




-20 -15 -10 -5 0 5


0


0.1


0.2


0.3


0.4


0.5


0.6


0.7


0.8


0.9


1


(Estimated CSI-RSRP – ideal CSI-RSRP) [dB]


CDF


ETU70__6PRB__NonDRX__200ms__3us__5ms


 


 


SINR=-10dB


SINR=-6dB


SINR=-3dB


SINR=0dB


SINR=3dB


SINR=6dB




-30 -25 -20 -15 -10 -5 0 5


0


0.1


0.2


0.3


0.4


0.5


0.6


0.7


0.8


0.9


1


(Estimated CSI-RSRP – ideal CSI-RSRP) [dB]


CDF


ETU70__6PRB__NonDRX__200ms__-3us__5ms


 


 


SINR=-10dB


SINR=-6dB


SINR=-3dB


SINR=0dB


SINR=3dB


SINR=6dB





_1398522635.xls
Cover Sheet

		

		Simulation results of RSRP measumrent accuray based on CSI-RS

		2 subframe per sample

		20 sample per 800ms

		SNR = [-10 -6 -3 0 3 6]

		6 PRB

		1 Tx 2Rx





Summary 800ms

				Propagation		Delay		SNR		5%		95%		95%-5%

		CSI-RS		AWGN		0us		-10		-3.8127		2.0275		5.8402

								-6		-1.271		1.0502		2.3212

								-3		-0.703		0.579		1.282

								0		-0.4398		0.3924		0.8322

								3		-0.2578		0.2349		0.4927

								6		-0.1805		0.1575		0.338

						3us		-10		-3.5561		2.0362		5.5924

								-6		-1.2631		1.0318		2.2949

								-3		-0.7012		0.6116		1.3129

								0		-0.405		0.3672		0.7722

								3		-0.2571		0.2528		0.5098

								6		-0.1794		0.1687		0.3481

						—3us		-10		-4.7138		1.8245		6.5383

								-6		-1.7791		0.7399		2.519

								-3		-1.15		0.3153		1.4653

								0		-0.8322		0.0645		0.8967

								3		-0.6761		-0.0903		0.5858

								6		-0.585		-0.1798		0.4052

				EPA5		0us		-10		-3.6839		2.0638		5.7476

								-6		-1.4712		0.9984		2.4695

								-3		-0.705		0.719		1.424

								0		-0.4548		0.3897		0.8445

								3		-0.2639		0.2646		0.5285

								6		-0.166		0.188		0.3539

						3us		-10		-3.5527		2.0679		5.6206

								-6		-1.4395		1.1111		2.5506

								-3		-0.7063		0.7072		1.4135

								0		-0.4276		0.4003		0.8278

								3		-0.2777		0.2636		0.5413

								6		-0.1797		0.1765		0.3562

						—3us		-10		-4.9453		1.9648		6.9101

								-6		-2.011		0.7696		2.7806

								-3		-1.2183		0.4021		1.6203

								0		-0.9016		0.0779		0.9794

								3		-0.7149		-0.0882		0.6267

								6		-0.5948		-0.1566		0.4382

				ETU70		0us		-10		-3.5131		2.0996		5.6127

								-6		-1.3112		1.0084		2.3196

								-3		-0.6625		0.6		1.2625

								0		-0.4347		0.3692		0.8039

								3		-0.2724		0.2375		0.5099

								6		-0.1727		0.1658		0.3386

						3us		-10		-3.8754		2.0151		5.8905

								-6		-1.3653		1.0057		2.371

								-3		-0.7486		0.6161		1.3648

								0		-0.43		0.3718		0.8018

								3		-0.2988		0.2423		0.5411

								6		-0.1958		0.157		0.3527

						—3us		-10		-4.8017		1.8807		6.6824

								-6		-1.7482		0.8429		2.5911

								-3		-1.0952		0.3699		1.465

								0		-0.8234		0.098		0.9214

								3		-0.6144		-0.0363		0.5781

								6		-0.517		-0.1211		0.396

		CRS		AWGN		0us		-10		-5.2372		2.6573		7.8945

								-6		-1.7991		1.3497		3.1489

								-3		-1.0231		0.8258		1.849

								0		-0.576		0.543		1.119

								3		-0.375		0.3736		0.7486

								6		-0.2408		0.2322		0.473

				EPA5		0us		-10		-5.6865		3.4486		9.1351

								-6		-3.0903		1.8315		4.9218

								-3		-1.3297		1.1155		2.4452

								0		-0.8937		0.7144		1.6081

								3		-0.5249		0.4028		0.9277

								6		-0.3095		0.2861		0.5956

				ETU70		0us		-10		-5.4312		2.7298		8.1611

								-6		-2.4685		1.4194		3.8879

								-3		-1.4509		0.7303		2.1812

								0		-1.0171		0.3387		1.3557

								3		-0.6963		0.1417		0.8381

								6		-0.5664		0.0541		0.6205
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		Simulation results of RSRP measumrent accuray based on CSI-RS

		1 subframe per sample

		5 sample per 200ms

		SNR = [-10 -6 -3 0 3 6]

		50 PRB

		1 Tx 2Rx





Summary 50prb

				Propagation		Delay		SNR		5%		95%		95%-5%

		CSI-RS		AWGN		0us		-10		-3.5182		1.9627		5.4809

								-6		-1.2148		1.0335		2.2484

								-3		-0.6264		0.6062		1.2326

								0		-0.4163		0.3908		0.8071

								3		-0.2625		0.2401		0.5026

								6		-0.1709		0.1698		0.3406

						3us		-10		-3.6399		2.0414		5.6813

								-6		-1.2624		1.0079		2.2703

								-3		-0.6817		0.5874		1.2692

								0		-0.4055		0.3722		0.7777

								3		-0.2676		0.2393		0.507

								6		-0.163		0.1631		0.3261

						—3us		-10		-4.7091		2.1224		6.8316

								-6		-1.4582		1.0513		2.5094

								-3		-0.8471		0.5857		1.4328

								0		-0.5263		0.3715		0.8978

								3		-0.3404		0.2172		0.5576

								6		-0.2454		0.1139		0.3593

				EPA5		0us		-10		-3.9945		2.1674		6.1618

								-6		-1.4165		1.0479		2.4644

								-3		-0.7823		0.633		1.4154

								0		-0.4384		0.3993		0.8377

								3		-0.2928		0.2621		0.5549

								6		-0.1843		0.1808		0.3651

						3us		-10		-3.9906		2.1796		6.1702

								-6		-1.462		1.08		2.5419

								-3		-0.816		0.6059		1.4219

								0		-0.4556		0.4071		0.8627

								3		-0.277		0.2593		0.5363

								6		-0.1639		0.1753		0.3392

						—3us		-10		-5.0724		2.3603		7.4327

								-6		-1.7396		1.1661		2.9057

								-3		-0.885		0.6084		1.4934

								0		-0.5872		0.3749		0.9621

								3		-0.3634		0.214		0.5774

								6		-0.2624		0.1415		0.4039

				ETU70		0us		-10		-3.7382		2.134		5.8723

								-6		-1.2964		1.0838		2.3802

								-3		-0.6399		0.5753		1.2152

								0		-0.4143		0.3871		0.8014

								3		-0.2684		0.2674		0.5358

								6		-0.1644		0.1649		0.3292

						3us		-10		-4.0461		1.9658		6.0118

								-6		-1.3942		1.0596		2.4538

								-3		-0.6844		0.6506		1.335

								0		-0.3893		0.3433		0.7326

								3		-0.2743		0.2265		0.5008

								6		-0.1866		0.1652		0.3518

						—3us		-10		-4.6075		2.1943		6.8017

								-6		-1.4598		1.0712		2.5311

								-3		-0.876		0.5843		1.4603

								0		-0.5062		0.3382		0.8444

								3		-0.3277		0.2258		0.5534

								6		-0.2391		0.123		0.3621

		CRS		AWGN		0us		-10		-5.2372		2.6573		7.8945

								-6		-1.7991		1.3497		3.1489

								-3		-1.0231		0.8258		1.849

								0		-0.576		0.543		1.119

								3		-0.375		0.3736		0.7486

								6		-0.2408		0.2322		0.473

				EPA5		0us		-10		-5.6865		3.4486		9.1351

								-6		-3.0903		1.8315		4.9218

								-3		-1.3297		1.1155		2.4452

								0		-0.8937		0.7144		1.6081

								3		-0.5249		0.4028		0.9277

								6		-0.3095		0.2861		0.5956

				ETU70		0us		-10		-5.4312		2.7298		8.1611

								-6		-2.4685		1.4194		3.8879

								-3		-1.4509		0.7303		2.1812

								0		-1.0171		0.3387		1.3557

								3		-0.6963		0.1417		0.8381

								6		-0.5664		0.0541		0.6205
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		Simulation results of RSRP measumrent accuray based on CSI-RS

		2 subframe per sample

		5 sample per 200ms

		SNR = [-10 -6 -3 0 3 6]

		1 Tx 2Rx





Summary

				Propagation		Delay		SNR		5%		95%		95%-5%

		CSI-RS		AWGN		0us		-10		-7.8941		3.3498		11.2438

								-6		-3.4791		1.7403		5.2193

								-3		-1.4366		1.1174		2.5539

								0		-0.9243		0.7578		1.682

								3		-0.5193		0.4831		1.0024

								6		-0.3521		0.3307		0.6828

						3us		-10		-7.8767		3.3391		11.2158

								-6		-3.3133		1.727		5.0403

								-3		-1.5268		1.1389		2.6656

								0		-0.8232		0.8122		1.6353

								3		-0.4939		0.4859		0.9797

								6		-0.3737		0.3466		0.7202

						—3us		-10		-7.8804		3.1851		11.0655

								-6		-4.082		1.5882		5.6702

								-3		-2.166		0.9016		3.0676

								0		-1.3382		0.4633		1.8015

								3		-0.9777		0.1857		1.1634

								6		-0.8093		0.0268		0.8361

				EPA5		0us		-10		-6.9407		3.9865		10.9273

								-6		-4.2017		2.1447		6.3464

								-3		-1.8339		1.3376		3.1715

								0		-1.1197		0.8473		1.967

								3		-0.6546		0.5801		1.2347

								6		-0.3988		0.3577		0.7565

						3us		-10		-5.7422		3.9409		9.6831

								-6		-4.3601		2.1082		6.4683

								-3		-1.8345		1.4898		3.3244

								0		-1.1013		0.8163		1.9177

								3		-0.6384		0.5399		1.1783

								6		-0.3858		0.3482		0.7339

						—3us		-10		-6.3668		4.1325		10.4994

								-6		-4.8607		2.0215		6.8823

								-3		-2.292		1.1104		3.4024

								0		-1.5309		0.5567		2.0876

								3		-1.0871		0.249		1.336

								6		-0.8478		0.0419		0.8896

				ETU70		0us		-10		-6.5212		3.4176		9.9388

								-6		-3.158		1.7865		4.9445

								-3		-1.591		1.1887		2.7797

								0		-0.9848		0.7585		1.7432

								3		-0.5564		0.5321		1.0885

								6		-0.3627		0.3383		0.701

						3us		-10		-6.1977		3.5879		9.7856

								-6		-3.3866		1.8529		5.2395

								-3		-1.6013		1.1431		2.7444

								0		-0.8929		0.7386		1.6315

								3		-0.5509		0.5095		1.0604

								6		-0.4016		0.3299		0.7315

						—3us		-10		-6.8847		3.589		10.4737

								-6		-4.2249		1.7217		5.9466

								-3		-2.2291		0.9913		3.2204

								0		-1.3096		0.5689		1.8786

								3		-0.9613		0.2503		1.2116

								6		-0.7911		0.0831		0.8741

		CRS		AWGN		0us		-10		-5.2372		2.6573		7.8945

								-6		-1.7991		1.3497		3.1489

								-3		-1.0231		0.8258		1.849

								0		-0.576		0.543		1.119

								3		-0.375		0.3736		0.7486

								6		-0.2408		0.2322		0.473

				EPA5		0us		-10		-5.6865		3.4486		9.1351

								-6		-3.0903		1.8315		4.9218

								-3		-1.3297		1.1155		2.4452

								0		-0.8937		0.7144		1.6081

								3		-0.5249		0.4028		0.9277

								6		-0.3095		0.2861		0.5956

				ETU70		0us		-10		-5.4312		2.7298		8.1611

								-6		-2.4685		1.4194		3.8879

								-3		-1.4509		0.7303		2.1812

								0		-1.0171		0.3387		1.3557

								3		-0.6963		0.1417		0.8381

								6		-0.5664		0.0541		0.6205





CSI-RS_AWGN 0us

		





CSI-RS_AWGN 3us

		





CSI-RS_AWGN -3us

		





CSI-RS_EPA5 0us
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CSI-RS_EPA5 -3us

		





CSI-RS_ETU70 0us
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CSI-RS_ETU70 -3us

		





CRS_AWGN 0us

		





CRS_EPA5 0us

		





CRS_ETU70 0us
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