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1 Introduction
In the revised WID “Revised WI: NarrowBand IoT (NB-IoT)” ([1]) which was approved in RAN #70 meeting, downlink and uplink numerologies were revised to:

· OFDMA on the downlink

· 15 kHz sub-carrier spacing for all the modes of operation (with normal or extended CP). 

· For the uplink

· Single tone transmissions are supported. Two numerologies should be configurable by the network for single-tone transmission: 3.75 kHz and 15 kHz. A cyclic prefix is inserted. Frequency domain sinc pulse-shaping in the physical layer description.

· Multi-tone transmissions are supported, based on SC-FDMA with 15 kHz UL subcarrier spacing.

In this contribution, we provide the design of initial random access procedure for NB-IoT.
2 PRACH
Similar to Rel-13 eMTC, for NB-IoT UE,  three coverage enhancement levels (CEL) can be difined. CEL0,1,2 can be corresponding to 0dB, 10dB and 20dB coverage enhancement target. For initial random access, UE of different CEL use separate resource configuration. Note in NB-IoT case two PRACH types, multiple tone NB-PRACH and single tone NB-PRACH are both supported.
UE select CEL based on RSRP measurement, different CEL corresponds to different NB-PRACH resources. Based on the NB-PRACH design in [2], UEs supporting multiple tones transmission will by default use multiple tone NB-PRACH if the resource is configured from eNB. If no multiple tone NB-PRACH resource is configured, UEs of same CEL will transmit single tone NB-PRACH.  
Proposal 1：For initial random access, UE selects CEL based on RSRP. Separate resources will be configured for different CEL; both single tone and multiple tone NB-PRACH will be supported.
Proposal 2: If eNB configured multiple tone NB-PRACH resource, UEs supporting multiple tone transmission will use multiple tone preamble transmission; otherwise single tone NB-PRACH will be used.
3 RAR
Same as in Rel-13 eMTC, for NB-IoT, RAR transmission based on NB-PDCCH scheduling can be used. The CSS design of scheduling DCI for RAR is discussed in the NB-PDCCH discussion paper [3].
Proposal 3: RAR is based on NB-PDCCH scheduling.  
4 Msg3
For initial random access, if by default all UE will use single tone Msg3, transmission delay of Msg3 need to be considered. As single tone Msg3 has to support same TB size as for multiple tone Msg3, the delay requirement will be higher. With Msg3 HARQ mechanism, the problem could be even more serious. Therefore it is suggested not all UE will be single tone Msg3.
Through UE selection of NB-PRACH resource, implicit indication of Msg3 single tone or multiple tone transmission can be achieved. UE supporting multiple tone transmission shall adopt multiple tone Msg3, thus it can reduce transmission delay and quicken the random access process. If a certain UE select single tone NB-PRACH, by default this indicates that UE only support single tone transmission therefore it will use single tone Msg3.
Proposal 4:For initial random access, single tone Msg3 will be used by use selecting single tone NB-PRACH ;Multiple tone Msg3 will be used for UEs selecting multiple tone NB-PRACH. 
As discussed in [2], for subcarrier spacing, 15 kHz will satisfy the TA requirement. Therefore it is suggested that single tone Msg3 subcarrier spacing will also use 15 kHz. Also, the resource for initial Msg3 will be indicated in RAR, while resources for Msg3 re-transmission will be indicated in the corresponding NB-PDCCH.
Proposal 5: For initial random access, single tone Msg3 will be adopted for UEs selecting single tone NB-PRACH; multiple tone Msg3 will be adopted by UEs selecting multiple tone NB-PRACH. 
Proposal 6:For initial random access, single tone  Msg3 subcarrier spacing is 15kHz.  
Proposal 7:For initial random access, resources for Msg3 Re-transmission is indicated in the corresponding NB-PDCCH. 
5 Conclusions
In this contribution, we have discussed initial random access procedure for NB-IoT. We make the following proposals:
Proposal 1:For initial random access, UE selects CEL based on RSRP. Separate resources will be configured for different CEL; both single tone and multiple tone NB-PRACH will be supported.

Proposal 2: If eNB configured multiple tone NB-PRACH resource, UEs supporting multiple tone transmission will use multiple tone preamble transmission; otherwise single tone NB-PRACH will be used.

Proposal 3:RAR is based on NB-PDCCH scheduling.

Proposal 4:For initial random access, single tone Msg3 will be used by use selecting single tone NB-PRACH; multiple tone Msg3 will be used for UEs selecting multiple tone NB-PRACH. 

Proposal 5:For initial random access, single tone Msg3 will be adopted for UEs selecting single tone NB-PRACH; multiple tone Msg3 will be adopted by UEs selecting multiple tone NB-PRACH. 

Proposal 6:For initial random access, single tone Msg3 subcarrier spacing is 15 kHz. 

Proposal 7:For initial random access, resources for Msg3 Re-transmission is indicated in the corresponding NB-PDCCH.  
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