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1
Introduction
NB-IoT physical layer design will be different from LTE, which affects the very basic cell detection and measurement requirements defined in RAN4. In [6 – 8] examples of the NB-IoT physical design for NB-IoT is given – and although RAN1 has not yet agreed on the details – the NB-IoT synchronization signal design is currently considered for the envisioned NB-IoT operation modes, that is in-band, guard band and stand-alone. 

In this contribution, we present initial link performance for pure cell detection without measurements – i.e. the NB-PSS and NB-SSS.
2
Discussion
Without going into the RAN1 discussion regarding our proposal for NB-IoT synchronization signal design, which is detailed in a companion contribution [6], this paper consider FDD operation with the NB-IoT synchronization signal characteristics described in [9].
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Figure 2: Mapping to resource elements, 12 subcarriers synchronization channel
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Figure 3: Mapping to resource elements, 6 subcarriers synchronization channel

3
Synchronization signal performance
One of the interesting NB-IoT scenarios is the stand-alone case where the transmitted signal needs to be filtered so that the GSM spectrum mask is met. In the following, we address this scenario. Table 1 shows the main parameters of the simulation, which is performed with a fixed detection block length separately for each detection block length. The success of the detection is calculated independently for each block length.  In the Table 1 below, we report the shortest block length that achieves at least 90 % detection probability for both NB-PSS and NB-SSS. For reference, we show also the results corresponding for 11 symbol long synchronization sequences [10]
Table 1: Link-level simulation assumptions 
	Parameter
	Value

	System bandwidth
	180 kHz

	Frequency band
	[900] MHz

	Propagation channel model
	[ETU] 1Hz

	Interference
	Noise only

	Antenna configuration 
	1Tx, 1Rx 

	Frequency error
	+/- [18] kHz 

	SNR
	TBD1

	Timing error
	 [0] us

	Downlink Tx filter
	TBD 

	CRS power boosting
	TBD

	
	

	NOTE1: The SNR point realization will depend on the assumed eNB transmit power and possible boosting and can be different for different signals


Table 2: Comparison of NB-PSS network synchronization in time (ms) for stand-alone deployment with/without transmit filtering in the absence of interference.

	CDF percentile
	PSS with 11 symbols
	PSS with 10 symbols

	
	164 dB MCL
	154 dB MCL
	164 dB MCL
	154 dB MCL

	50 %
	60ms
	
	80ms
	

	90 %
	340ms
	
	400ms
	


3
Conclusion
In this contribution, we have been presenting initial NB-IoT synchronization performance in standalone operation.
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