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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN4#80bis, two WFs were agreed to complete the NB-IoT BS demodulation requirements in RAN4#81: one for NPRACH [1] and the other for NPUSCH [2]. It is stated in both the WFs that:

· Requirements would be based on averaged practical simulation results;
· If there are large differences in practical simulation results from interested companies, additional margin [x dB] may be added into the averaged practical simulation results. The additional margin [x dB] will be determined in RAN4#81.

In this Way Forward, we discuss how to define the additional margin in NB-IoT BS Demodulation Requirements for TS 36.104[3].

Discussion
The following steps are normally used in developing BS demodulation performance requirements:

· Discuss and agree on the BS simulation assumptions;
· Conduct ideal simulations based on the agreed simulation assumptions. Ideal simulation serves the purposes of: a) checking the validity of the simulation assumptions and b) equally important, checking the alignments of the simulation results provided byinterested companies; 
· Once ideal simulation results are fairly aligned, e.g., the differences are within  2dB, collect the practical simulation results with implementation margins;
· Finally, define the performance requirements based on the average of the practical simulation results. 

The above steps have been working quite well for many years, until recent eMTC and NB-IoT WIs, where the simulation results from companies often show much larger than 2dB differences. 

There could be multiple reasons behind the large differences in the simulation results for eMTC and NB-IoT, e.g.,  

· the WIs need to be completed in very tight schedules. There is no enough time to nail down all of the details in the simulation assumptions;
· demodulation environment and conditions become more , e.g., lower SNR, high repetitions, larger frequency, large frequency errors, timing errors, frequency hopping, etc.;
· demodulation algorithms become also more complicated and need to be able to handle more difficult environment and scenarios. Demodulation algorithms are implementation dependent and each company has their own consideration in the implementations;

For the large differences in the simulation results , there also may not be enough time for interested companies to discuss and investigate the main reasons that cause the large differences. In addition, there may not be a clear justification on the ‘good’ or ‘bad’ BS demodulation algorithm design, since an algorithm, which shows a superior performance under some simulation assumptions may present worse performance under other simulation assumptions. Furthermore, simulation campaign can in general only cover a few scenarios with particular specific assumptions. Besides , for BS demodulation requirements, there may be only few companies are involved in the simulation campaign. Due to above and other reasons, when there are large simulation result differences, it would be very difficult, if it is notimpossible, make the simulation results provide by all companies to be aligned within 2dB. Therefore, additional margin should be considered on top of the averaged results as agreed in [1,2]

For the additional margin, our suggestion is that RAN4 should have a consistent and effective method to calculate margin based on the collected practical simulation results with the implementation margin. Here we propose to use the standard derivation calculated from the practical simulation results from all interested companies as the additional margin for NB-IoT BS demodulation performance requirements. That is, NB-Iot BS demodulation performance requirements will be defined based on the averaged SNR plus the standard derivation  from the practical simulation results with margin provided by all interested companies. 
The proposal has the following advantages: 
· The final demodulation performance will take the results from all companies into account fairly
· [bookmark: _GoBack]In general, the value of the margin should be defined based on the difference of the simulation results. if the results are well aligned, smaller margin should be used, If the results have large differences, larger margin should be used. Using Standard derivation allows setting the margin to follow diversity of the simulation results. s;
· It provides a simple and effective solution to handle all of the scenarios regardless how the  large differences are distributed among the results provided by all companies.
Summary
In this paper, we discussed how to  define the additional margin in NB-IoT BS Demodulation Requirements. Based on the discussion, it is proposed that:
Proposal 1: Use the standard derivation calculated from the practical simulation results provided by all interested companies as the additional margin for NB-IoT BS demodulation performance requirements.
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