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GERANIMTC: evaluation assumptions
1 Introduction
During the ongoing study for GERANIMTC (see [1]) contributions evaluating simulation results were addressing different aspects which shall be chosen to decide which solution shall be considered for the normative work. This paper discusses these aspects and attempts to find a common understanding in this regards.
2 Discussion of the evaluation metrics
2.1 Legacy traffic model
The MTC traffic is described in [1] by two traffic models, however, no model for the legacy traffic is currently agreed. To accommodate for the legacy traffic the sourcing companies propose to add following to [1] (highlighted in yellow):

Two different traffic models are used for MTC traffic and one traffic model is used for legacy traffic, as listed in Table 1.
Table 1. Traffic models.

	Traffic model
	Description

	T1
	MTC devices accessing the network in an uncoordinated/non-synchronized manner

	T2
	MTC devices accessing the network in a coordinated/synchronized manner with a certain distribution

	T3
	Legacy devices accessing the network in an uncoordinated/non-synchronized manner


Table 2. CCCH Traffic Scenarios

	Scenario
	T1
	T2
	T3

	Number of devices
	λ / (Reporting interval)

	X
	N/A

	Arrival process
	Poisson Arrival intensity: λ [arrivals/second]
Inter-arrival times: exponentially distributed with parameter λ, mean value 1/ λ

	Time limited deterministic event distribution. See 2.1.1.

The time-spread of the distribution is controlled by parameter T [s], which shall include T=1.


	Poisson Arrival intensity: λ = 5 [arrivals/second]

Inter-arrival times: exponentially distributed with parameter λ, mean value 1/ λ


	Reporting interval
	· 5 seconds

· 15 minutes

· 1 hour

· 1 day
	NOTE: With this traffic model reporting interval is not defined since the number of devices are fixed and the access need to be finished by all devices before the following access can take place.
	N/A

	Report Sizes
	· 10 byte

· 200 byte

· 1000 byte
	· 10 byte

· 200 byte

· 1000 byte
	N/A


Scenario T1 can be considered to be quite realistic, since for a large amount of users the overall arrival process can be modelled as a Poisson arrival process regardless of the individual arrival process.
Scenario T2 models the behavior when e.g. multitude of ill-configured power meters are set to deliver their measurements at the same time or when the meters starts reporting after e.g. a power outage. The MTC devices are here assumed to be synchronized within an interval of T seconds.
Scenario T3 models the behavior of CS/PS legacy devices where the overall arrival process can be modelled as a Poisson arrival process as the devices are assumed to be initiated independently of each other.
The overall objective of the T3 scenario is to be used in conjunction with either the T1 or T2 scenario, respectively.
2.2 Impact on legacy traffic

Operators clearly expressed the requirement to minimize the impact on the legacy traffic when MTC traffic is added. To accommodate for the legacy traffic the sourcing companies propose to add following to [1]:

· Access success rate = Number of successful Immediate Assignment procedures, see sub-clause 3.3.1.1 in [2] divided by total number of Immediate Assignment  procedures, inclusive of both RACH and AGCH.

· Access attempts needed = Number of access attempts per successfully completed Immediate Assignment procedures, inclusive of both RACH and AGCH [histogram].

· Access time = Time from initiation of Immediate Assignment procedure until successful access, inclusive of both RACH and AGCH [50/95 percentile].
For the T1 and T3 scenario, the evaluation of the Access success rate should be conducted with a time-window starting at a period in time such that all initialization effects from different random access procedures are excluded.
Further, if the T3 scenario is used in conjunction with the T2 scenario, a windowed evaluation shall be performed of the Access success rate, evaluating all legacy devices initiating their random access procedure within consecutive 10 second time-windows.
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Figure 1 - Periodic evaluation of random access procedure

The statement above is clarified in figure 1, where [i] denotes where device i initiates its Immediate Assignment procedure and the dashed line for how long period the current Immediate Assignment procedure is active. The access success rate for the first period (0 – 10 s) should be calculated for users 1, 2 and 3, even though the end of the Immediate Assignment procedure for user is in the subsequent evaluation period. The access success rate for the second period (10 – 20 s) should be calculated for users 4, 5, 6 and 7, and the access success rate for the third period (20 – 30 s) should be calculated for users 8, 9 and 10.
Upon the windowed evaluation of the Access success rate an overall measure of the access success rate should be provided. This measure should use a time-window large enough to cover all effects from the MTC devices accesses. 
2.3 Application behaviour
The application behaviour is specified to some extend in [1], however, it is unclear whether during an simulation period a single or multiple access attempt by the client shall be considered. Given that the scope of this study is solely the GERAN behaviour and performance a simple application behaviour is preferred. This will enable the comparison of the results sourced by different companies as well as show transparently the impact on GERAN. This is suggested to be added to [1]:
· During a simulation period a mobile device, legacy or MTC, must not attempt to communicate with the server more than one time. 
3 Conclusion

This paper proposes updates to the simulation and evaluation assumption in [1] for increased comparability of different solutions.
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� NOTE: This assumption is roughly true as long as the data session duration is shorter than the reporting interval.





