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On the use of EESM for co-existence between Clean Slate and GSM systems
Introduction
At GERAN#62 a new feasibility study named Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things (WI code: FS_IoT_LC)  was approved [1].  
In order to understand the impact of deploying the clean slate systems in the same geographical area as existing systems, coexistence studies are deemed to be necessary. In [2], the evaluation methodology and simulation assumptions for coexistence of cellular IoT with GSM are proposed. It was discussed that the 5th, 50th and 90th percentile SINR reduction at the CIoT receiver is used to measure the impact of GSM to CIoT.
In [3], it is proposed to use Exponential Effective SINR mapping (EESM) for the coexistence study between the clean slate proposals and GSM systems. In the sourcing company’s point of view, the use of EESM or any kind of effective SINR mapping methods in the coexistence study to evaluate the SINR reduction is up to each proponent to propose, but the use of such methods needs to be clearly motivated and verified.
The applicability of EESM
During the early study phase of LTE, due to the use of multiple subcarriers in an OFDMA system, EESM was proposed as one of the link-to-system interface mapping methods. Different mapping methods have been proposed during the earlier studies, among which the Mutual Information Effective SINR Mapping (MIESM) is shown to have better performance than EESM (see [4] [5], and references therein). The idea with EESM is to map the vector of channel SINRs into a single effective SINR, which gives the same BLER performance as the same SNR in an additive white Gaussian noise (AWGN) channel.  Hence, a look up table method can be used to obtain the BLER of a given MCS in the system level simulations. 
It needs to be emphasized that the use of effective SINR mapping methods is only to facilitate the estimation of the BLER performance in the LTE system level evaluations.  Further extending the use of these effective SINR mapping methods to other scenarios has not being investigated. 
According to previous studies, EESM gives accurate estimation of the BLER performance of low order modulations when the SINR variation between sub-carriers is not significant. However, as studied in [4], it gives inaccurate estimation of BLER when significant SINR variations are observed between different sub-channels. The longest transmission of the clean slate systems can be as long as several seconds. To be more specific, it has already been pointed out in [3] that
· “Signal power levels at a CIoT base station receiver vary widely among different sub-channels, and so do the interference levels from a neighboring CIoT cell. 
· Interference levels from GSM seen at different CIoT sub-channels also vary widely due to the fast decay of out-of-band GSM power spectral density (PSD).”.
In addition, frequency hopping is applied to harvest the benefits of diversity and interference randomization between neighboring cells. Therefore, large SINR variations within some transmissions are expected, where the accuracy of using EESM should be further validated.  
Furthermore, some of the Clean Slate systems, e.g., the NB M2M system, only use one sub-carrier for a given transmission, and the use of frequency hopping is an optional feature. Therefore, the needs of using any kind of effective SINR mapping scheme in such scenarios need to be further justified.
Conclusions
It has been agreed that SINR degradation is the main metric considered in co-existence studies between Clean Slate and GSM. However, the purpose of EESM is to facilitate the estimation of BLER performance in system level simulations. 
[bookmark: _GoBack]Hence, it is not clear that the method can be extended to equivalently model SINR degradation, and making such an extension needs to be verified by simulations. This also applies to other system level simulations in the study, e.g. when determining system capacity.
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