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1 Introduction
In the last RAN4 meeting, the link level simulation assumption RSRP and RSRQ accuracy studies for low-cost MTC UE was approved in [1]. Two cases shall be considered in the simulation campaign:
· 1 rx and Full Duplex-FDD 
· 1 rx and Half Duplex-FDD
The half duplex FDD may impact the number of available downlink subframe which may reduce the physical sample number for RSRP/RSRQ measurement. However, although the reply LS [2] on frequency switching time for HD-FDD LC-MTC UE is sent to RAN1, the guard period is not defined in RAN1 specification yet. So it is not the time to say how many samples will be reduced because of the GP for HD-FDD LC-MTC. Hence, in this contribution, we would like to concentrate on the single Rx antenna feature and propose the simulation results.
2 Simulation assumptions
Approved assumption in [1] is as below,
Table 1: Simulation parameters for RSRP/RSRQ measurement accuracy studies

	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
	200 ms, 400 ms
	

	Measurement sampling rate
	40ms
	

	L3 filtering
	disabled
	

	Transmit antenna
	1
	

	Receive antennas
	1
	

	DRX/DTX
	OFF
	DRX/DTX to be considered at later stage

	Propagation conditions
	AWGN, ETU and EPA
	

	Doppler Frequency: ETU and EPA
	70 Hz and 5 Hz
	

	CP length
	Normal
	

	Carrier frequency
	2 GHz
	

	Ec/Iot
	-6 dB … 3 dB
	AWGN noise 


· Performance Metrics

The CDF curves are to be provided for:

· Delta RSRP   = (estimated RSRP – ideal RSRP) 
[dB]  
· Delta RSRQ  = (estimated RSRQ – ideal RSRQ) 
[dB]
3 Simulation results

Based on the simulation assumption in section 2, the simulation results can be achieved in table 1 and 2.
Table1. Simulation results of delta RSRP
	Simulation results of delta RSRP

	Measurement period
	Propagation conditions
	Ec/Iot
	5%
	95%
	95% - 5%

	200ms
	AWGN
	-6
	-3.2653
	0.9266
	4.2219

	
	
	-3
	-1.7876
	0.3952
	2.1828

	
	
	0
	-1.3182
	0.1942
	1.5125

	
	
	3
	-0.9404
	0.0881
	1.0285

	
	EPA5
	-6
	-3.0903
	2.0479
	5.1383

	
	
	-3
	-1.587
	1.2479
	2.835

	
	
	0
	-0.9505
	0.7097
	1.6603

	
	
	3
	-0.5452
	0.4467
	0.9919

	
	ETU70
	-6
	-3.2758
	1.2546
	4.5305

	
	
	-3
	-2.1752
	0.5397
	2.7148

	
	
	0
	-1.5357
	0.2257
	1.7614

	
	
	3
	-1.233
	0.0265
	1.2595

	400ms
	AWGN
	-6
	-1.4494
	1.077
	2.5264

	
	
	-3
	-0.7264
	0.6232
	1.3496

	
	
	0
	-0.436
	0.3917
	0.8277

	
	
	3
	-0.2801
	0.2665
	0.5465

	
	EPA5
	-6
	-1.9327
	1.3818
	3.3145

	
	
	-3
	-0.9521
	0.804
	1.7561

	
	
	0
	-0.5307
	0.4398
	0.9705

	
	
	3
	-0.3164
	0.314
	0.6305

	
	ETU70
	-6
	-2.2135
	0.8295
	3.043

	
	
	-3
	-1.4763
	0.2566
	1.7329

	
	
	0
	-1.1026
	-0.0319
	1.0706

	
	
	3
	-0.9567
	-0.1206
	0.8361


Table2. Simulation results of delta RSRQ
	Simulation results of delta RSRQ

	Measurement period
	Propagation conditions
	Ec/Iot
	5%
	95%

	200ms
	AWGN
	-6
	-2.1887
	1.4393

	
	
	-3
	-1.0408
	0.803

	
	
	0
	-0.6305
	0.5215

	
	
	3
	-0.3712
	0.3421

	
	EPA5
	-6
	-3.1637
	2.1588

	
	
	-3
	-1.7447
	1.3471

	
	
	0
	-1.0729
	0.7932

	
	
	3
	-0.6356
	0.5277

	
	ETU70
	-6
	-3.681
	1.2808

	
	
	-3
	-2.3884
	0.5895

	
	
	0
	-1.6989
	0.222

	
	
	3
	-1.4759
	-0.0215

	400ms
	AWGN
	-6
	-1.4581
	1.0886

	
	
	-3
	-0.7257
	0.5998

	
	
	0
	-0.4365
	0.3807

	
	
	3
	-0.2703
	0.2545

	
	EPA5
	-6
	-2.1152
	1.4974

	
	
	-3
	-1.0859
	0.8983

	
	
	0
	-0.5982
	0.5411

	
	
	3
	-0.4198
	0.3445

	
	ETU70
	-6
	-2.579
	0.7876

	
	
	-3
	-1.6904
	0.2622

	
	
	0
	-1.3069
	0.0015

	
	
	3
	-1.1524
	-0.1594


The observation can be obtained from the above tables,
Observation 1: The RSRP accuracy gain by using 400ms measurement period is 1dB over 200ms case.

Observation 2: The RSRQ accuracy gain by using 400ms measurement period is 0.7dB over 200ms case.
Observation 3: The relative accuracy with 1Rx and 400ms measurement period can fulfil the existing requirement in TS36.133 under Ec/Iot≥-3dB.
In Huawei’s initial simulation paper in last RAN4 meeting [3], the observation from comparing 1Rx and 2Rx case is the RSRP/RSRQ performance degradation from dual Rx antenna to single Rx is about [1] dB. Considering the implementation margin, we think doubling the measurement period can maintain the RSRP/RSRQ measurement performance as dual Rx case. For LC-MTC single Rx case, there will be two possible approaches to define the requirement for RSRP/RSRQ measurement:
Option 1: Change core requirement to relax the measurement period to 400ms for LC-MTC UE and reuse R8 performance requirement.

Option 2: Change performance requirement to relax the measurement accuracy by 1dB for LC-MTC UE and reuse R8 core requirement. 
As the LC-MTC UE is not sensitive to the measurement delay because of low mobility, we prefer option 1 for specification updating.
Proposal: It is recommended to change core requirement to relax the measurement period to 400ms for LC-MTC UE and reuse R8 performance requirement, for RSRP/RSRQ measurement.
4 Conclusion
In this paper the simulation results based on 1Rx and full duplex FDD are provided, and some observations are obtained. Two possible options for specification updating are achieved,
Option 1: Change core requirement to relax the measurement period to 400ms for LC-MTC UE and reuse R8 performance requirement.

Option 2: Change performance requirement to relax the measurement accuracy by 1dB for LC-MTC UE and reuse R8 core requirement. 
Regarding the low mobility feature, we prefer option 1.
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