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1. Overall Description:

RAN1#80 discussed the RSRP and RSRQ measurement performance for UEs in enhanced coverage.
· In the enhanced coverage region the operating point can be substantially lower than normal, meaning that the RSRP and RSRQ measurement ranges need to be modified.

· In order to improve the channel estimation performance for demodulation purposes at low operating points under stationary conditions, the following techniques have been discussed in RAN1. These techniques may be also useful for measurements.

· Coherent combining of reference symbols over multiple subframes

· Coherent combining of reference symbols over coherent frequency bandwidth

· Increased reference symbol density (FFS)

· It is unclear what degradation of the measurement performance that can be expected at low operating points, e.g. in terms of reduced measurement accuracy and/or increased measurement time.

· It is also unclear what impact the reduced bandwidth of the Rel-13 low complexity UE and the potential frequency re-tuning or frequency hopping will have on the measurement performance.

One of the objectives of the work item is to provide UE power consumption reduction in both normal and enhanced coverage, targeting “ultra-long battery life”. According to the work item description “reduction of measurement time, measurement reporting, feedback signalling, system information acquisition, and synchronization acquisition time etc., can be considered if this can achieve significant power consumption reduction”.
RAN1 would like to invite RAN4 to provide feedback on the achievable RSRP and RSRQ measurement accuracies and measurement times for Rel-13 low complexity UEs (and other UEs operating with coverage enhancements) when the coverage enhancement target and the battery life target are taken into account.
In the LS, RAN4 has reached the following conclusions:
Based on the simulation assumption in table 1, the RSRP/RSRQ accuracy corresponding to 0dB, 5dB, 10dB, 15dB CE is evaluated in table 2, table3, table4 and table5.
Table 1: Simulation parameters for RSRP/RSRQ measurement accuracy
	Parameters
	Value
	Comments

	Frame structure type
	1
	FDD

	Measurement bandwidth
	6 resource blocks
	Both RSRP and RSSI measured over 6 RB

	System bandwidth
	6 resource blocks
	

	L1 measurement period
	400 ms
	

	Measurement sampling rate
	80ms
	

	L3 filtering
	disabled
	

	Transmit antenna
	1
	

	Receive antennas
	1
	

	Consecutive subframe number
	1, 2
	

	DRX/DTX
	OFF
	

	Propagation conditions
	AWGN, ETU70 and EPA5
	

	Doppler Frequency: ETU and EPA
	70 Hz and 5 Hz
	

	CP length
	Normal
	

	Carrier frequency
	2 GHz
	

	SNR
	-14.3  -9.3  -8.3  -4.3  -2.3  0.7  3.7


	


Table 2. Simulation results of RSRP in LC-MTC, Consecutive subframe number =1
	Measurement period
	Propagation conditions
	Ec/Iot(dB)
	5%
	50%
	95%
	relative

	400ms
	AWGN
	-14.3
	-6.2158
	0
	5.1343
	6.2158

	
	
	-9.3
	-5.8227
	0
	2.5850
	5.8227

	
	
	-8.3
	-4.4245
	-0.0924
	2.2462
	4.3321

	
	
	-4.3
	-1.7172
	-0.0625
	1.1463
	1.6520

	
	
	-2.3
	-1.1660
	0.0196
	0.9723
	1.1856

	
	
	0.7
	-0.7089
	0.0065
	0.6268
	0.7154

	
	
	3.7
	-0.4695
	0.0031
	0.4316
	0.4726

	
	EPA5
	-14.3
	-6.1109
	0
	6.2090
	6.2090

	
	
	-9.3
	-5.5706
	0
	3.0023
	5.5706

	
	
	-8.3
	-4.9218
	0.0687
	2.7865
	4.9905

	
	
	-4.3
	-2.3368
	0.0032
	1.4336
	2.3400

	
	
	-2.3
	-1.2335
	0.0295
	1.1801
	1.2620

	
	
	0.7
	-0.8746
	0.0136
	0.7007
	0.8882

	
	
	3.7
	-0.5351
	-0.0206
	0.4844
	0.5146

	
	ETU70
	-14.3
	-6.5170
	0
	5.4390
	6.5170

	
	
	-9.3
	-6.7429
	-0.0916
	2.4426
	6.6513

	
	
	-8.3
	-5.4080
	-0.4856
	2.1137
	4.9224

	
	
	-4.3
	-3.1345
	-0.6473
	0.8817
	2.4972

	
	
	-2.3
	-2.2877
	-0.6366
	0.4378
	1.6511

	
	
	0.7
	-1.8128
	-0.6168
	0.1413
	1.1960

	
	
	3.7
	-1.5076
	-0.6275
	0.6039
	0.8801


Table 3. Simulation results of RSRP in LC-MTC, Consecutive subframe number=2
	Measurement period
	Propagation conditions
	Ec/Iot(dB)
	5%
	50%
	95%
	Relative

	400ms
	AWGN
	-14.3
	-7.1903
	0
	4.1467
	7.1903

	
	
	-9.3
	-3.7926
	-0.0546
	1.8620
	3.7381

	
	
	-8.3
	-2.6527
	-0.0552
	1.6913
	2.5975

	
	
	-4.3
	-1.1248
	0.0374
	0.9041
	1.1622

	
	
	-2.3
	-0.7539
	-0.0203
	0.6616
	0.7337

	
	
	0.7
	-0.4990
	-0.0211
	0.4486
	0.4779

	
	
	3.7
	-0.3278
	0.0041
	0.3144
	0.3319

	
	EPA5
	-14.3
	-6.7036
	0.0681
	5.1509
	6.6152

	
	
	-9.3
	-4.7556
	0.0362
	2.6441
	4.7939

	
	
	-8.3
	-3.4624
	0.0096
	2.1142
	3.4720

	
	
	-4.3
	-1.4304
	-0.0136
	1.1095
	1.4168

	
	
	-2.3
	-1.0013
	-0.0494
	0.7630
	0.9518

	
	
	0.7
	-0.5184
	-0.0029
	0.4854
	0.5155

	
	
	3.7
	-0.3806
	0.0094
	0.3489
	0.3713

	
	ETU70
	-14.3
	-7.3179
	0
	4.5100
	7.3179

	
	
	-9.3
	-5.5710
	-0.5208
	1.8199
	5.0503

	
	
	-8.3
	-4.6236
	-0.5727
	1.3632
	4.0509

	
	
	-4.3
	-2.3613
	-0.6114
	0.4900
	1.7499

	
	
	-2.3
	-1.9335
	-0.5863
	0.2448
	1.3274

	
	
	0.7
	-1.4886
	-0.6158
	-0.0506
	0.8728

	
	
	3.7
	-1.3668
	-0.6058
	-0.1812
	0.7610


Table4. Simulation results of RSRQ, Consecutive subframe number =1
	Measurement period
	Propagation conditions
	Ec/Iot
	5%
	50%
	95%
	

	400ms
	AWGN
	-14.3
	-6.2441
	0.0864
	5.0824
	6.3205

	
	
	-9.3
	-5.7693
	0
	2.5992
	5.7693

	
	
	-8.3
	-4.3136
	-0.1336
	2.2268
	4.1800

	
	
	-4.3
	-1.7296
	-0.0547
	1.1715
	1.6749

	
	
	-2.3
	-1.1027
	0.0095
	0.9433
	1.1122

	
	
	0.7
	-0.6780
	0.0047
	0.5808
	0.6827

	
	
	3.7
	-0.4322
	-0.0028
	0.4034
	0.4294

	
	EPA5
	-14.3
	-6.8895
	0
	6.2243
	6.8895

	
	
	-9.3
	-5.5360
	0
	3.0348
	5.5360

	
	
	-8.3
	-5.5334
	0.0612
	2.8287
	5.5946

	
	
	-4.3
	-2.7307
	0.0154
	1.5535
	2.7461

	
	
	-2.3
	-1.3839
	0.0130
	1.2901
	1.3969

	
	
	0.7
	-1.0123
	0.0074
	0.7855
	1.0197

	
	
	3.7
	-0.6215
	-0.0155
	0.5585
	0.6160

	
	ETU70
	-14.3
	-6.5153
	0
	5.3562
	6.5153

	
	
	-9.3
	-6.7935
	-0.0754
	2.4480
	6.7181

	
	
	-8.3
	-5.4823
	-0.5072
	2.2104
	4.9849

	
	
	-4.3
	-3.2531
	-0.6695
	0.9107
	2.5964

	
	
	-2.3
	-2.5121
	-0.6734
	0.4179
	1.8413

	
	
	0.7
	-2.0311
	-0.7084
	0.0969
	1.3227

	
	
	3.7
	-1.7350
	-0.7813
	-0.1210
	0.9537


Table5. Simulation results of RSRQ, Consecutive subframe number =2
	Measurement period
	Propagation conditions
	Ec/Iot
	5%
	50%
	95%
	Relative 

	400ms
	AWGN
	-14.3
	-7.4341
	0
	4.1478
	7.4341

	
	
	-9.3
	-3.7457
	-0.0545
	1.8891
	3.6911

	
	
	-8.3
	-2.6797
	-0.0272
	1.6522
	2.6525

	
	
	-4.3
	-1.1036
	-0.0288
	0.8822
	1.1324

	
	
	-2.3
	-0.7509
	-0.0187
	0.6460
	0.7322

	
	
	0.7
	-0.4692
	-0.0165
	0.4220
	0.4527

	
	
	3.7
	-0.3231
	-0.0063
	0.3020
	0.3169

	
	EPA5
	-14.3
	-6.7036
	0
	5.2394
	6.7036

	
	
	-9.3
	-4.9728
	0.0109
	2.5903
	4.9837

	
	
	-8.3
	-3.6334
	0.0450
	2.1797
	3.6785

	
	
	-4.3
	-1.5272
	-0.0109
	1.1440
	1.1637

	
	
	-2.3
	-1.1251
	-0.0286
	0.8539
	1.0966

	
	
	0.7
	-0.6342
	0.0019
	0.5684
	0.6361

	
	
	3.7
	-0.4518
	0.0028
	0.4044
	0.4546

	
	ETU70
	-14.3
	-7.5470
	0
	4.5480
	7.5470

	
	
	-9.3
	-5.7494
	-0.5237
	1.8213
	5.2257

	
	
	-8.3
	-4.6565
	-0.6176
	1.3918
	4.0389

	
	
	-4.3
	-2.5174
	-0.6764
	0.4485
	1.8410

	
	
	-2.3
	-2.0108
	-0.6690
	0.2150
	1.3418

	
	
	0.7
	-1.5852
	-0.7234
	-0.1061
	0.8618

	
	
	3.7
	-1.5751
	-0.7532
	-0.2566
	0.8218


· The reduced RF bandwidth of Rel-13 low complexity UEs and potential re-tuning or frequency hopping may degrade the measurement performance.

2. Actions:
RAN4 kindly requests RAN1 to take the above agreements into account in their work, and respectfully requests RAN4’s feedback on the possibility described above.
3. Date of Next RAN WG4 Meetings:

TSG RAN4 #75


25 – 29 May 2015

Fukuoka, Japan
TSG RAN4 #76


24 – 28 Aug 2015

Beijing, China
