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1 Background
At RAN#70 plenary, the WID of NB-IoT was approved [1], where stated as follows,
In particular, the following will be supported:

· 180 kHz UE RF bandwidth for both downlink and uplink

· 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.

· FFS: Additional mechanisms for PAPR reduction.
· The UE shall indicate the support single-tone and/or multi-tone, details to be discussed by RAN WGs
At RAN4#77 meeting, coexistence study methodogly for different operation mode of NB-IoT were discussed [2][3]. This contribution provides a text proposal on the part of coexistence methodology for the TR of NB-IoT [4].
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Text Proposal

<Start of text proposal for TR of NB-IoT>
2 System scenarios
6.3
Coexistence simulation methodology
For the stand-alone operation mode, snap-shot based Monte-Carlo system level simulation is used. Legacy ACIR model which calculated by ACLR and ACS is valid for this scenario. The simulation methodology consists of four steps as follows,

· First step for UL and DL

· Assume LTE ACLR is flat on the adjacent 10MHz channel

· Assume LTE ACS is flat on the adjacent 10MHz channel

· Assume NB-IoT ACLR is flat on the adjacent 10MHz

· Assume NB-IoT ACS is flat on the adjacent 10MHz

· Get simulation results

· Second step for DL and [UL]

· Compute NB-IoT ACLR according to GSM mask

· Apply the GSM ACS to NB-IoT 

· Get results from the first step, based on the calculated NB-IoT ACLR and ACS

· If the result is too pessimistic, go to step 3.

· If the result of NB-IoT performance is too optimistic, go to step 4.

· Third step

· Need email discussion to find out more appropriate way to handle ACLR and ACS, and re-do simulations

· Fourth step

· Need email discussion to find out more appropriate way to handle LTE ACLR, and re-do simulations
For the guard band and in-band operation modes, the simulation methodology consists of three steps as follows,
· First step

· Computing the amount of power leakage:

· From NB-IoT to the N-th adjacent LTE PRBs. 

· From LTE to NB-IoT.
This step does not involve Monte-Carlo simulation. 

· Second step

· Use system level Monte-Carlo simulation to compute:

· the SINR distribution at n-th adjacent LTE PRB

· SINR distribution for NB-IoT users 

· Third step

· Determining the degradation:

· LTE throughput degradation due to NB-IoT
· NB-IoT degradation
For the first step, the power leakage between NB-IoT and LTE can be computed following the approach as follows:
· For DL simulation

· There is no need to perform this study

· For UL simulation

· For 3.75KHz for single tone filtering needs to be considered

· For 15 KHz for both single and multi-tones transmission, companies are encouraged to study the impact of the introduction on co-existence. 

· The power leakage needs to be specified

· For LTE as victim, a function of n-th adjacent PRB 

· For NB-IoT as victim, the granularity is per subcarrier spacing  

· Filter assumptions:
· Refer to RAN1 agreement. In case, RAN1 does not have it, filter characteristic needs to be agreed by email discussion
For the second step, LTE PRB SINR and NB-IoT SINR distribution are obtained through Monte-Carlo system level simulation methodology and power leakage computed in Step1.

For the third step, 

· The computation of LTE throughput degradation, i.e. how to map PRB level SINR, to user level SINR is FFS

The computation of NB-IoT degradation (e.g. Outage) is FFS.
< End of text proposal for TR of NB-IoT >
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