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During the RAN4#84 meeting simulation assumptions for NB-IoT mobility measurements conducted on NSSS were agreed [1].
In this contribution we are providing simulation results for measurement accuracy of received power estimates based on NSSS.
Simulation assumptions
The following subset of simulation parameters has been used. NOTE 1: Every NSSS occasion has been utilized, hence the Measurement sampling rate is 20ms. NOTE 2: Only NSSS-based measurements have been conducted, since combination of NSSS and NRS either will destroy the statistical properties achievable when using NSSS, or will impose restrictions on physical antennas used for transmissions of NSSS and NRSs, respectively (see [2]). NOTE 3: Since no combination of NSSS and NRS has been simulated, NSSS and NRS power imbalance of 0dB has been used.

	Parameters
	Value
	Comments

	Measurement bandwidth
	1 resource blocks
	Both RSRP and RSRQ measured over 1 RB

	System bandwidth
	1 resource blocks
	

	L1 measurement period
	200ms, 400ms, 
800 ms, 1600ms
	

	Measurement sampling rate
	1 sample/20ms
(NOTE 1)
	Implementation dependent

	L3 filtering
	Disabled
	

	Antenna configuration
	2TX, 1RX
	Puncturing of NB-PSS and NB-SSS in in-band operation when colliding with 2TX CRS pattern
Diversity scheme should be indicated in the simulation.

	Power imbalance between NSSS and NRS
	0 dB
(NOTE 3)
	Only applicable for measurement based on combination of NSSS and NRS

	Mobility
	Stationary UEs
	

	Channel model
	AWGN, ETU 1Hz, EPA 1Hz
	Models stationary device

	Measurement type
	Synchronization signals only based (NSSS)
(NOTE 2)
	Companies are encouraged to provide simulation results for measurements based on follows signals.


	CP length
	Normal
	

	Carrier frequency
	2 GHz
	

	Ec/Iot
	-15dB, -12.6dB, -6dB
	AWGN noise 

	Frequency error modelling
	+/-50 Hz
	With respect to reference cell



Simulation results
Simulation results for each of the propagation conditions and L1 measurement period (L1p) are provided in the following sections, with results for specified SINR points additionally captured in tables.  
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Figure 1: Measurement accuracy for NSSS-based received power estimates in AWGN propagation condition

Table 1: Measurement accuracy for NSSS-based received power estimates in AWGN propagation condition
	SINR [dB]
	L1p [ms]
	5th pt [dB]
	50th pt [dB]
	95th pt [dB]

	-15
	200
	-0.42
	1.12
	2.40

	
	400
	0.13
	1.13
	2.06

	
	800
	0.45
	1.16
	1.78

	
	1600
	0.66
	1.15
	1.60

	-12.6
	200
	-0.58
	0.66
	1.72

	
	400
	-0.14
	0.67
	1.44

	
	800
	0.11
	0.69
	1.20

	
	1600
	0.29
	0.68
	1.05

	-6
	200
	-0.50
	0.11
	0.67

	
	400
	-0.30
	0.11
	0.51

	
	800
	-0.17
	0.12
	0.39

	
	1600
	-0.08
	0.11
	0.30



ETU 1Hz
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Figure 2: Measurement accuracy for NSSS-based received power estimates in ETU 1Hz propagation condition

Table 2: Measurement accuracy for NSSS-based received power estimates in ETU 1Hz propagation condition
	SINR [dB]
	L1p [ms]
	5th pt [dB]
	50th pt [dB]
	95th pt [dB]

	-15
	200
	-4.70
	-0.06
	4.82

	
	400
	-3.72
	0.17
	4.34

	
	800
	-2.94
	0.47
	3.75

	
	1600
	-2.07
	0.68
	3.34

	-12.6
	200
	-6.11
	-0.69
	4.55

	
	400
	-5.00
	-0.44
	4.10

	
	800
	-3.96
	-0.10
	3.48

	
	1600
	-3.02
	0.12
	3.01

	-6
	200
	-8.96
	-1.46
	4.21

	
	400
	-7.15
	-1.18
	3.82

	
	800
	-5.44
	-0.80
	3.14

	
	1600
	-4.31
	-0.59
	2.61




EPA 1Hz
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Figure 3: Measurement accuracy for NSSS-based received power estimates in EPA 1Hz propagation condition

Table 3: Measurement accuracy for NSSS-based received power estimates in EPA 1Hz propagation condition
	SINR [dB]
	L1p [ms]
	5th pt [dB]
	50th pt [dB]
	95th pt [dB]

	-15
	200
	-4.77
	-0.21
	4.90

	
	400
	-3.81
	0.10
	4.44

	
	800
	-2.90
	0.38
	4.01

	
	1600
	-1.94
	0.61
	3.36

	-12.6
	200
	-6.20
	-0.85
	4.70

	
	400
	-5.18
	-0.52
	4.24

	
	800
	-4.08
	-0.16
	3.83

	
	1600
	-2.93
	0.08
	3.08

	-6
	200
	-8.98
	-1.62
	4.51

	
	400
	-7.46
	-1.20
	4.05

	
	800
	-5.97
	-0.74
	3.65

	
	1600
	-4.34
	-0.49
	2.81




Summary and Conclusion 
In this contribution we have provided simulation results for received power measurement accuracy for various propagation conditions and L1 measurement periods. It shall be noted that although a short L1 measurement period might be desirable, the fading channels (ETU 1Hz and EPA 1Hz) are slowly fading and hence from that point of view a longer L1 measurement period (but potentially sparser sampling) is desirable in order to capture the average conditions.
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