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Clarification on Capacity Evaluation Methodology 
1. Introduction

A number of working assumptions were agreed at GERAN#64 on what traffic models should be used for system capacity evaluation, as well as some assumptions made about the inter-arrival times for the different traffic types and split for the traffic types that result in an expected load value in the system (GP-140970 [1]). 
GERAN has already agreed (See GERAN#63 report, GP-140835[2]) that a metric for the capacity evaluation is the number of reports/200 kHz/hour that can be delivered by the system. However, it is not clear how this metric will be determined if we only consider a fixed traffic load based on assumptions about the inter-arrival time of traffic for the different traffic types and number of devices/cell.
2. Capacity metric
If we use a fixed load  for the system level simulation, it will be difficult to understand if the metrics of number of reports/200 KHz/hour is a reflection of the capacity of the system when it is at ‘full load’ or a reflection of the number of reports/200 KHz/hour generated by the system level simulation which may be well be below the actual system capacity (in which case the offered load becomes the limiting factor for the system capacity). As an illustration, Figure 1 indicates two possible points on the capacity curve for the assumptions of number of devices/cell and inter-arrival time. 

[image: image1.emf]Number of reports/

200KHz/hr

Load (reports/hr)

Are we here?

Or here?


Figure 1: Illustration of how choosing a fixed load  can give a wrong indication of the actual system capacity. 
It is proposed that, for the purpose of system capacity analysis, the metric of number of reports/200 KHz/hour is evaluated by varying the offered load from a value below the expected load (as derived from assumptions of inter-arrival time, number of devices in the system and split of devices between different traffic types) to a value above the expected load until the system is saturated i.e. the same number of reports can be delivered even with increased load. The number of reports/200 KHz/hr observed at the saturation point will be a true reflection of the system capacity. 

WA1: The metric ‘number of reports/200 KHz/hr’ is evaluated by considering a ‘fully loaded system’ i.e. load at which increasing the load  does not result in more reports being delivered per hour per 200 KHz which may be higher than the expected load that results from traffic model assumptions on number of devices/cell, packet inter-arrival times and split of devices among traffic types.
WA2: The load is increased (or decreased) to the ‘saturation point’ by varying the number of devices/cell assumption. 
2.1 What is the relevance of the expected load for system capacity evaluation?
The expected load i.e. load derived from assumptions of number of devices/cell, inter-arrival time  and split of traffic type assumptions is still relevant to understand whether the candidate technology will provide an adequate system capacity or whether the proposed technology has serious limitations in supporting the expected load. Moreover, it can also give an insight into how many 200 KHz channels may be required to support the expected load. 

WA3: The evaluated system capacity at ‘full load’ is compared with the required system capacity to satisfy the expected load in the system (as derived from assumptions on expected number of devices/cell, report inter-arrival times and split of traffic types).
3. Summary

In this contribution, we discuss the relevance of the expected load (derived from assumptions of number of devices/cell, inter-arrival times and split of traffic types) to the system capacity analysis. The following proposals are made:

WA1: The metric ‘number of reports/200 KHz/hr’ is evaluated by considering a ‘fully loaded system’ i.e. load at which increasing the load  does not result in more reports being delivered per hour per 200 KHz which may be higher than the expected load that results from traffic model assumptions on number of devices/cell, packet inter-arrival times and split of devices among traffic types.

WA2: The load is increased (or decreased) to the ‘saturation point’ by varying the number of devices/cell assumption. 
WA3: The evaluated system capacity at ‘full load’ is compared with the required system capacity to satisfy the expected load in the system (as derived from assumptions on expected number of devices/cell, report inter-arrival times and split of traffic types).
GERAN WG2 is respectfully requested to discuss and agree on the proposed working assumptions for system capacity evaluation. 
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