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1 Introduction

In last RAN4 meeting the RRM requirements for eIMTA was discussed and one way forward on simulation assumptions was approved [1] as in Appendix 1.
In this paper we present the simulation results for the RSRP/RSRQ measurement accuracy under TDD UL/DL configuration 0.
2 Simulation results and observations
The sumbframes that UE performs measurement sampling are given in Table 1 while the other simulation assumptions can be found in appendix 1. When minimum measurement period 240ms is used only 3 subframes can be used for measurement sampling. When measurement period are 480ms, 640ms and 960ms the number of subframes for measurement sampling are 6,8 and 12 respectively.   
Table 1 measurement sampling configurations
	Measurement period
	Sampling subframes

	240ms
	0
	80
	160
	
	
	
	
	
	
	
	
	

	480ms
	0
	80
	160
	240
	320
	400
	
	
	
	
	
	

	640ms
	0
	80
	160
	240
	320
	400
	480
	560
	
	
	
	

	960ms
	0
	80
	160
	240
	320
	400
	480
	560
	640
	720
	800
	880


When SNR is -6dB the measurement accuracy for RSRP and RSRQ is summarized in Table 2. Measurement bandwidth of both 6 PRB and 50 PRB are considered. More simulation results can be found in Appendix 2.
Table 2 Summary of the measurement accuracy results
	
	Propagation conditions
	Measurement period
	6PRB
	50PRB

	
	
	
	5%
	95%
	5%
	95%

	RSRP
	AWGN
	240 ms
	-3.1339
	1.9911
	-0.9461
	0.7223

	
	
	480 ms
	-2.3168
	1.4367
	-0.5988
	0.5904

	
	
	640 ms
	-1.7869
	1.3457
	-0.5487
	0.4684

	
	
	960 ms
	-1.4271
	1.0861
	-0.4287
	0.4118

	
	ETU70
	240 ms
	-5.3627
	1.7643
	-1.9581
	0.2911

	
	
	480 ms
	-4.0392
	1.1763
	-1.4347
	-0.0073

	
	
	640 ms
	-3.1941
	0.8453
	-1.3320
	-0.1059

	
	
	960 ms
	-2.5084
	0.6302
	-1.1848
	-0.1591

	RSRQ
	AWGN
	240 ms
	-3.1514
	1.9783
	-0.9461
	0.7223

	
	
	480 ms
	-2.1956
	1.4212
	-0.5928
	0.4868

	
	
	640 ms
	-1.7421
	1.3050
	-0.5194
	0.4721

	
	
	960 ms
	-1.4486
	1.0621
	-0.4254
	0.4040

	
	ETU70
	240 ms
	-5.2768
	1.7443
	-1.9318
	0.2893

	
	
	480 ms
	-3.9449
	1.0830
	-1.4640
	-0.0238

	
	
	640 ms
	-3.4520
	0.8748
	-1.3233
	-0.1033

	
	
	960 ms
	-2.6810
	0.6138
	-1.1956
	-0.1956


Table 3. Current RSRP/RSRQ measurement accuracy requirements
	RRM Measurements 
	Requirements 
	Side Condition (CRS Es/Iot)

	Intra RSRP absolute accuracy
	(6 dB
	(-6 dB

	Intra RSRP relative accuracy
	(3 dB
	(-6 dB

	Inter RSRP absolute accuracy
	(6 dB
	(-6 dB

	Inter RSRP relative accuracy
	(6 dB
	(-6 dB

	Intra RSRQ absolute accuracy
	(3.5 dB
	(-6 dB

	Inter RSRQ absolute accuracy
	(3.5 dB
	(-6 dB

	Inter RSRQ relative accuracy
	(4 dB
	(-6 dB


Some observations:

· When measurement period is 240ms and the measurement bandwidth is 6PRB the measurement accuracy of both RSRP and RSRQ can not satisfy the R8 measurement accarucy requirements.

· If wider measurement bandwidth is employed e.g from 6PRB to 50PRB then the measurement accuracy can be improved significantly due to more measurement samples in frequency domain.
· It  should be noted that only baseband performance is considered in Table 2. To achieve comparable performance as R8 while considering similar RF impairments the measurement period should be 640ms to 960ms. It is proposed 720ms be the measurement period.
3 Conclusion

In this paper the simulation results for RRM measurement accuracy evaluation for TDD DL/UL configuration 0 are provided. It is expected the measurement accuracy performance can be comparable as R8. Taking the baseband performance and the RF impairments the measurement period is proposed to be [720]ms. It may be argued that the measurement period i.e. 720ms will have negative impacts to mobility performance. During the evaluation ETU70 channel is considered and the corresponding UE speed is 37.8km/h it makes sure at least the medium speed UE are supported well. Thus the impacts of the measurement period from 480ms to 720ms could be acceptable from system performance perspective.
Proposal: Extending the measurement period to [720]ms for RRM measurement when TDD DL/UL configuration0 is configured.

4 Reference

[1] R4-141119, Simulation assumptions for inter-frequency RSR/PRSRQ measurement accuracy under TDD UL/DL configuration 0, Huawei, HiSilicon, Ericsson, CATT, LG Electronics
Appendix 1 Simulation assumptions
Table 1: Simulation parameters for TDD RSRP/RSRQ measurement

	Parameters
	Value
	Comments

	Measurement bandwidth
	Baseline :6RBs 
Optional: 50 RBs
	Both RSRP and RSSI measured over 6 or 50 RBs

	System bandwidth
	50 resource blocks
	

	L1 measurement period
	240ms, 480ms, 640ms, 960ms
	The extended measurement period is expected in simulations

	Measurement Gap configuration
	Gap Pattern Id 1
	Gap Pattern Id 0(optional)

	
	
	

	L3 filtering
	disabled
	

	Transmit antenna
	1
	

	Receive antennas
	2
	The receive diversity rule as defined in TS 36.214. Both antennas with equal gain, no correlation between them.

	DRX/DTX
	OFF
	

	Propagation conditions
	AWGN,  ETU70
	NOTE1 

	CP Length
	Normal
	

	TDD Uplink-downlink configuration
	0
	

	TDD Special sub-frame configuration
	4
	

	Time offset between TDD cells 
	0 second
	

	Frequency band
	2.0 GHz
	

	Interference from other cells [Iot] 
	-70 dBm
	AWGN

	Ês/Iot
	-8dB, -6dB, -3dB, 0dB,  3dB
	To be verified.

	NOTE 1: AWGN channel is for alignment purpose. 


Appendix 2 Complete simulation results
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RSRP

						                   RSRP

				SNR[dB]		5%		95%		95%-5%

		CRS_AWGN_6PRB_rsrp_240ms		-8		   -6.0722    2.6466    8.7188

				-6		   -3.1339    1.9911    5.1250

				-3		   -1.8788    1.2812    3.1600

				0		   -1.0881    0.9232    2.0113

				3		   -0.6768    0.6010    1.2778

		CRS_AWGN_6PRB_rsrp_480ms		-8		   -3.6346    1.9554    5.5900

				-6		   -2.3168    1.4367    3.7535

				-3		   -1.3017    0.9765    2.2783

				0		   -0.6705    0.6086    1.2791

				3		   -0.4768    0.4511    0.9279

		CRS_AWGN_6PRB_rsrp_640ms		-8		   -3.1554    1.7540    4.9093

				-6		   -1.7869    1.3457    3.1326

				-3		   -0.9968    0.8904    1.8871

				0		   -0.5960    0.5629    1.1589

				3		   -0.4171    0.3776    0.7947

		CRS_AWGN_6PRB_rsrp_960ms		-8		   -2.4106    1.4475    3.8581

				-6		   -1.4271    1.0861    2.5132

				-3		   -0.7497    0.7432    1.4929

				0		   -0.4698    0.4576    0.9274

				3		   -0.3444    0.3045    0.6489

		CRS_ETU70_6PRB_rsrp_240ms		-8		   -6.9329    2.5731    9.5060

				-6		   -5.3627    1.7643    7.1270

				-3		   -3.6990    0.9200    4.6191

				0		   -2.5789    0.4321    3.0110

				3		   -1.9172    0.1062    2.0233

		CRS_ETU70_6PRB_rsrp_480ms		-8		   -5.5229    1.7555    7.2784

				-6		   -4.0392    1.1763    5.2155

				-3		   -2.3583    0.4898    2.8482

				0		   -1.6498    0.1721    1.8219

				3		   -1.4179   -0.0968    1.3211

		CRS_ETU70_6PRB_rsrp_640ms		-8		   -4.5065    1.4125    5.9189

				-6		   -3.1941    0.8453    4.0394

				-3		   -1.9499    0.3205    2.2705

				0		   -1.4835    0.0342    1.5177

				3		   -1.2598   -0.1604    1.0994

		CRS_ETU70_6PRB_rsrp_960ms		-8		   -3.4427    0.9811    4.4237

				-6		   -2.5084    0.6302    3.1386

				-3		   -1.6724    0.2360    1.9084

				0		   -1.2937   -0.0662    1.2275

				3		   -1.1489   -0.1987    0.9502

		CRS_AWGN_50PRB_rsrp_240ms		-8		   -1.4289    1.0403    2.4692

				-6		   -0.9461    0.7223    1.6684

				-3		   -0.5008    0.4734    0.9742

				0		   -0.3152    0.3103    0.6255

				3		   -0.2053    0.2228    0.4281

		CRS_AWGN_50PRB_rsrp_480ms		-8		   -0.8644    0.7615    1.6259

				-6		   -0.5988    0.5904    1.1892

				-3		   -0.3703    0.3496    0.7198

				0		   -0.2284    0.2267    0.4552

				3		   -0.1601    0.1491    0.3091

		CRS_AWGN_50PRB_rsrp_640ms		-8		   -0.7804    0.6434    1.4238

				-6		   -0.5487    0.4684    1.0172

				-3		   -0.3155    0.2888    0.6044

				0		   -0.2154    0.1894    0.4048

				3		   -0.1337    0.1247    0.2585

		CRS_AWGN_50PRB_rsrp_960ms		-8		   -0.6374    0.6012    1.2387

				-6		   -0.4287    0.4118    0.8405

				-3		   -0.2628    0.2629    0.5257

				0		   -0.1648    0.1474    0.3122

				3		   -0.1021    0.1177    0.2198

		CRS_ETU70_50PRB_rsrp_240ms		-8		   -2.5504    0.6044    3.1548

				-6		   -1.9581    0.2911    2.2492

				-3		   -1.5302   -0.0112    1.5190

				0		   -1.3213   -0.1781    1.1432

				3		   -1.1790   -0.2652    0.9138

		CRS_ETU70_50PRB_rsrp_480ms		-8		   -1.8294    0.2534    2.0828

				-6		   -1.4347   -0.0073    1.4274

				-3		   -1.1547   -0.1785    0.9762

				0		   -1.0706   -0.2965    0.7741

				3		   -0.9969   -0.3712    0.6257

		CRS_ETU70_50PRB_rsrp_640ms		-8		   -1.7467    0.1419    1.8885

				-6		   -1.3320   -0.1059    1.2261

				-3		   -1.1421   -0.2605    0.8816

				0		   -1.0450   -0.3548    0.6901

				3		   -0.9725   -0.3876    0.5849

		CRS_ETU70_50PRB_rsrp_960ms		-8		   -1.4132   -0.0198    1.3934

				-6		   -1.1848   -0.1591    1.0256

				-3		   -1.0239   -0.3035    0.7204

				0		   -0.9403   -0.3975    0.5428

				3		   -0.8912   -0.4445    0.4467
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RSRQ

				RSRQ

				SNR[dB]		5%		95%		95%-5%

		CRS_AWGN_6PRB_rsrq_240ms		-8		   -5.8680    2.5943    8.4623

				-6		   -3.1514    1.9783    5.1297

				-3		   -1.8271    1.2744    3.1014

				0		   -1.0291    0.8566    1.8857

				3		   -0.6238    0.5838    1.2076

		CRS_AWGN_6PRB_rsrq_480ms		-8		   -3.4962    1.9345    5.4307

				-6		   -2.1956    1.4212    3.6167

				-3		   -1.0618    0.8961    1.9580

				0		   -0.7470    0.6202    1.3672

				3		   -0.4463    0.4321    0.8784

		CRS_AWGN_6PRB_rsrq_640ms		-8		   -3.1818    1.6873    4.8691

				-6		   -1.7421    1.3050    3.0471

				-3		   -0.9805    0.8363    1.8168

				0		   -0.5699    0.5329    1.1028

				3		   -0.3802    0.3572    0.7374

		CRS_AWGN_6PRB_rsrq_960ms		-8		   -2.4040    1.4261    3.8301

				-6		   -1.4486    1.0621    2.5107

				-3		   -0.7454    0.6977    1.4431

				0		   -0.4547    0.4331    0.8878

				3		   -0.3247    0.2861    0.6109

		CRS_ETU70_6PRB_rsrq_240ms		-8		   -7.6373    2.6797   10.3171

				-6		   -5.2768    1.7443    7.0211

				-3		   -3.9554    0.8419    4.7973

				0		   -2.7351    0.4267    3.1618

				3		   -2.1583    0.0848    2.2431

		CRS_ETU70_6PRB_rsrq_480ms		-8		   -5.6078    1.7510    7.3588

				-6		   -3.9449    1.0830    5.0278

				-3		   -2.5218    0.5102    3.0320

				0		   -1.9376    0.0930    2.0306

				3		   -1.6343   -0.1627    1.4716

		CRS_ETU70_6PRB_rsrq_640ms		-8		   -4.7625    1.4370    6.1995

				-6		   -3.4520    0.8748    4.3268

				-3		   -2.1133    0.3172    2.4305

				0		   -1.6880   -0.0405    1.6475

				3		   -1.4919   -0.2101    1.2818

		CRS_ETU70_6PRB_rsrq_960ms		-8		   -3.6828    0.9838    4.6667

				-6		   -2.6810    0.6138    3.2948

				-3		   -1.8359    0.1391    1.9751

				0		   -1.4959   -0.1304    1.3656

				3		   -1.3699   -0.3177    1.0522

		CRS_AWGN_50PRB_rsrq_240ms		-8		   -1.4289    1.0403    2.4692

				-6		   -0.9461    0.7223    1.6684

				-3		   -0.5008    0.4734    0.9742

				0		   -0.3152    0.3103    0.6255

				3		   -0.2053    0.2228    0.4281

		CRS_AWGN_50PRB_rsrq_480ms		-8		   -0.9339    0.7223    1.6562

				-6		   -0.5928    0.4868    1.0796

				-3		   -0.3723    0.3421    0.7143

				0		   -0.2212    0.1966    0.4178

				3		   -0.1426    0.1291    0.2716

		CRS_AWGN_50PRB_rsrq_640ms		-8		   -0.7781    0.6363    1.4144

				-6		   -0.5194    0.4721    0.9914

				-3		   -0.3136    0.2821    0.5956

				0		   -0.1987    0.1696    0.3683

				3		   -0.1129    0.1060    0.2189

		CRS_AWGN_50PRB_rsrq_960ms		-8		   -0.6334    0.5943    1.2277

				-6		   -0.4254    0.4040    0.8295

				-3		   -0.2609    0.2443    0.5052

				0		   -0.1482    0.1354    0.2836

				3		   -0.0914    0.0934    0.1848

		CRS_ETU70_50PRB_rsrq_240ms		-8		   -2.5346    0.5898    3.1245

				-6		   -1.9318    0.2893    2.2211

				-3		   -1.5294   -0.0260    1.5034

				0		   -1.3135   -0.2053    1.1082

				3		   -1.1818   -0.2969    0.8849

		CRS_ETU70_50PRB_rsrq_480ms		-8		   -1.7797    0.2577    2.0374

				-6		   -1.4640   -0.0238    1.4402

				-3		   -1.1517   -0.2224    0.9293

				0		   -1.0921   -0.3143    0.7778

				3		   -1.0233   -0.3873    0.6359

		CRS_ETU70_50PRB_rsrq_640ms		-8		   -1.7756    0.1461    1.9216

				-6		   -1.3233   -0.1033    1.2200

				-3		   -1.1410   -0.2873    0.8537

				0		   -1.0531   -0.3642    0.6889

				3		   -0.9875   -0.4073    0.5801

		CRS_ETU70_50PRB_rsrq_960ms		-8		   -1.4686   -0.0187    1.4500

				-6		   -1.1956   -0.1956    1.0000

				-3		   -1.0085   -0.3255    0.6830

				0		   -0.9662   -0.4119    0.5543

				3		   -0.9062   -0.4746    0.4315
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