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1 Introduction
The new work item Further NB-IoT enhancements was approved at RAN#75 [1]. 

One of the topics to be addressed is the NB-IoT small cell support, and to specify necessary support for NB-IoT to be used in microcell, picocell, and femtocell deployments 

A way forward [2] was agreed during last RAN4#82b meeting with a list of simulations needed to specify small cells requirements. This contribution further discusses the need of such simulations.

2 Discussion 
2.1 REFSENS

In [2], a list of simulations was agreed. This list mentions we would need to run two types of simulation for the Reference Sensitivity requirement.

Actually, the expectation from those simulation (for REFSENS) is to evaluate the noise rise value for each small cell type (micro and pico), comparing to the macro cell type. 

Indeed, the REFSENS requirement is specified according the following formula:
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What differs in this formula for a small cell from a macro cell is the Noise Floor value. The bandwidth doesn’t change, neither the SNR which is evaluated based on the same FRC.
For NB-IoT wide area base station, agreement was to reuse exact same noise floor value than the E-UTRA wide area base station one. 

There is so no reason why the noise rise for NB-IoT medium area would differ from the noise rise for E-UTRA medium area. Same consideration should be applicable for NB-IoT local area vs E-UTRA local area.
We would propose so to not run any simulation to evaluate the noise rise value for the NB-IoT small cells and reuse the noise rise values used for E-UTRA.

Proposal 1: No simulation is needed to evaluate the noise rise value for NB-IoT small cells. The noise rise should be 5 dB for NB-IoT medium area base station (noise floor would be 10 dB), and 8 dB for NB-IoT local area base station (noise floor would be 13 dB).
2.2 Blocking

When specifying the blocking requirement for E-UTRA small cells, the interferer level was first evaluated from simulations for a blocking level at 0.02% probability. 

From the different scenarios considered, the case with macro as the aggressor and micro (alt. pico) as the victim was the most stringent, providing the highest interferer level. Ref to [8], [9] and [6].
Alternative 2a: To determine the interferer level for small cells’ blocking requirement, simulations could be limited to the case with macro as aggressor and micro (alt. pico) as victim.

But to finally determine the right blocking level ([6], [7]), the BS receiver’s selectivity should be considered as well: a medium range BS should not have a larger dynamic range than a wide area BS, and so it should not have a stricter selectivity requirement. Considering this aspect, the medium range BS Rx blocking requirement level should not differ more from the NB-IoT wide area BS blocking level  than the corresponding REFSENS requirement. 
We proposed previously to consider a desensitization (noise rise) of 5 dB for the receiver and REFSENS, this would then imply that the in-band blocker level should not be higher than -43+5  = -38 dBm , similar then to E-UTRA medium range blocking level.

With the same rationale, the in-band blocking level for pico BS should not be higher than -43+8 = -35 dBm.
Alternative 2b: It would not be required anymore to run simulation to determine the in-band blocking level for small cells requirement. Following the same methodology used to E-UTRA, this blocking level should be equal to -38 dBm for micro BS and -35 dBm for pico BS.
3 Conclusion
In this contribution, we reviewed the need of running any simulation when specifying small cells requirement for NB-IoT and came with the following proposal and 2 alternatives:
Proposal 1: No simulation is needed to evaluate the noise rise value for NB-IoT small cells. The noise rise should be 5 dB for NB-IoT medium area base station (noise floor would be 10 dB), and 8 dB for NB-IoT local area base station (noise floor would be 13 dB).

2 alternatives:

Alternative 2a: To determine the interferer level for small cells’ blocking requirement, simulations could be limited to the case with macro as aggressor and micro (alt. pico) as victim.
Alternative 2b: It would not be required anymore to run simulation to determine the blocking level for small cells requirement. Following the same methodology used to E-UTRA, this blocking level should be equal to -38 dBm for micro and -35 dBm for pico.
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