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Comments on co-existence assumptions for CIoT
Introduction
One of the objectives in the study on cellular IoT is to “Avoid negative impacts to legacy GSM/WCDMA/LTE system(s) deployed in the same frequency band”, see [1]. 
This objective has been discussed for a few meetings regarding system level simulation assumptions for co-existence evaluation. Since the presentation of document [2] at GERAN#65 considerable progress has been reached regarding agreed assumptions and conditions for the co-existence study. 
However there are still a few issues that need to be clarified. These are further described below. 
Remaining issues to resolve
1.1 Application of building penetration loss
At the GERAN meeting #65 it was highlighted in the contribution [2] that the building penetration loss (BPL) would apply differently if the NB CIoT system is the aggressor or not. The reasoning is that the BPL scenario was adopted in the study to stress the system in terms of challenging deployment conditions to investigate system capacity. 
For co-ex, the situation is different since these devices can be deployed in scenarios where no additional building penetration loss is applied. Hence, it is proposed to apply the BPL when NB CIoT being the victim, and not to apply it when being the aggressor.
Proposal 1: The building penetration loss (BPL) scenario is applied to clean slate systems when being the victim, but not when being the aggressor. No BPL is assumed for GSM.
1.2 Impact on other service than speech
In addition to the impact on speech channels, some results should be provided on how PS services are impacted in the co-existence. Typically the acceptable impact to PS services is more relaxed compared to CS, but still of interest to understand. This has earlier been investigated for example when introducing the MCBTS class which was incorporated in the MSR specifications later, see Annex ZB in 3GPP TS 45.050, [4].
Proposal 2: The throughput impact on EGPRS by co-existence with Clean Slate systems shall be evaluated. 
1.3 Spectrum issues
Transmitter IM products: for MCBTS specifications today, there is not only a fixed spectrum due to the modulation and wideband noise, but also a requirement on Tx IM3 and IM5 products. This is tested in 6.12 in 51.021 [5] where both the accumulated spectrum due to modulation and wideband noise are tested, together with IM3 and IM5 hits. This was also modeled in the MCBTS study, [9], and it is advisable to also do it in this study. In the case when CIoT network is the aggressor. A simplified model similar to that used in [8] could be applied.
Proposal 3: The ACLR modeling shall not only include the spectrum mask, but also IM performance for the BTS.
1.4 Adjacent Channel Selectivity (ACS)
Adjacent channel selectivity represents the characteristics at the receiver to suppress adjacent channels interferers. 
In [3], it has been proposed to adopt the requirements on ACS from 3GPP TS 45.005 to model ACS between GSM and Clean Slate systems. Due to the different bandwidths of the systems, it is not clear that this is a suitable model.
If the Clean Slate aggressor system on the DL is assumed to be fully loaded, it could “be seen” as a GSM carrier suppressing the DL carriers on average, the ACS in the GERAN specifications.
The specification of adjacent channel suppression in TS 45.005 is based on that the interfering signal is a GMSK-modulated GSM signal. The power spectrum of this type of signal varies no more than 10 dB within the channel with the lowest density at the edges. In the uplink, the signal strength for each NB CIoT channel could vary much more, probably some 70 dB. This may cause generation additional interference (noise and/or spurious) due the higher interfering level, especially at the offset with low filter attenuation. It is proposed to check if relevant levels will not cause this effect, or add relevant correction if needed, before average approach is applied.  
1.5 Minimum Coupling Loss MCL
In [3] the choice of MCL=70 dB is based on the assumptions in [6]. It should be noted that this value stems from investigations based on measurements around 2000 MHz, as stated in a report from 1999 [7]. However, the attenuation decreases at least 6 dB at half the frequency. This is reflected in TR 45.050, [4], where MCL for 900 MHz band for small macro cells is measured to be 59 dB and calculated for 1800 MHz band to 65 dB. It is proposed to use GERAN agreed value 59 dB as MCL in the study.
[bookmark: _GoBack]Proposal 4: A minimum coupling loss of 59 dB shall be assumed.
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