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On the definition of system capacity for CIoT
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, see [1].
In this paper, the sourcing company analyzes the system capacity results for NB M2M presented in [3] with the intention to initiate a discussion on the targeted reliability of message delivery for Cellular IoT.
Discussion
System capacity simulation results from [3] are shown by the blue and magenta curves in Figure 1 (with and without IP header compression, respectively). It should be noted that the simulation results have been read visually from plots in [3] and may therefore have minor discrepancies.
The red vertical line shows the target number of MS per sector according to the TR in [2].
In Figure 1 the requested traffic is also shown as a black dashed line. This line corresponds to the number of reports that the devices requested to send. It has been calculated according to the agreed traffic models in [2] (also described in sections 3 and 4 of [3]).

[image: I:\simulators\step-l1\Cellular_IoT\FCCH_v4\Src\NBM2M\HuaCapacity2.png]
[bookmark: _Ref413195872]Figure 1: System capacity results from [3].
[bookmark: _Ref413196274]Comparing the black line with the simulation results, it is clear that a large fraction of the messages that the devices requested to send are not delivered, presumably due to congestion on the random access channels and/or the traffic channels.
Figure 2 illustrates this more clearly by showing the ratio of messages that are not delivered. At the targeted number of MS per sector (marked by the red line), the ratio is found to be approximately 20 % and 50 % with and without IP header compression, respectively.
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[bookmark: _Ref413228763]Figure 2: Message loss ratio derived from results in [3].
This brings forth the general question on what reliability that should be targeted by a Cellular IoT system. Without any requirement on this, it is difficult to determine the amount or radio resources needed by a candidate proposal to support a given density of CIoT devices.
It is the sourcing company’s view that this needs to be discussed and agreed in GERAN.
Conclusion
System capacity results for NB M2M from [3] have been analyzed with regards to the reliability of successful delivery of messages. It was found that approximately 20 % of the messages were not delivered (50 % if IP header compression was not used) when the device density is according to the target in [2].
[bookmark: _GoBack]It is the sourcing company’s view that a discussion is needed on the expected reliability of message delivery in a CIoT system.
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