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1. Introduction
In RP-151261, it is agreed that the following will be supported for NB-IOT operation:
· 180 kHz UE RF bandwidth for both downlink and uplink
· OFDMA on the downlink
· Two numerology options will be considered for inclusion: 15 kHz sub-carrier spacing (with normal or extended CP) and 3.75 kHz sub-carrier spacing. Technical analysis will either perform a down-selection or decide on inclusion of both based on the feasibility of meeting relevant requirements while achieving commonality (to be finalized by RAN #70)
· For the uplink, two options will be considered: FDMA with GMSK modulation (as described in 3GPP TR 45.820 section 7.3), and SC-FDMA (including single-tone transmission as a special case of SC-FDMA) 
2. Guidelines for NB PSS Design

In this contribution, we propose guidelines for primary synchronization sequence (NB-PSS) for NB IOT operation. The guidelines are as follows: 

a) NB-PSS should be designed to obtain both timing and frequency synchronization information (including fractional and integer offsets).

b) The base NB-PSS signal spans one or more LTE OFDM symbols 

c) The base signal is repeated at least once (minimum repetition factor is 2).   Our results show that a repetition factor of 2 gives complete synchronization at SNR= -10 dB. Need for higher repetition factors is FFS
d)  The NB-PSS to have very low PAPR so that coverage is maximized. Low PAPR SC-FDMA with frequency domain pulse shaping proposed in R1-56013 to be considered as a candidate NB-PSS base waveform
e) Compare PAPR properties, and synchronization performance of various NB-PSS proposals
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