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	First Change


6
Common assumptions

6.1
Traffic model

6.1.1
General

The traffic model is assumed to be mobile originated, meaning that the MTC server will not poll/request reports from the MTC devices. Hence, the MTC devices will require access to the network rather autonomously and thus the network need not page the MTC devices.

6.1.2

CCCH Signalling

In order to capture different network access behaviors the investigated scenarios are divided in both synchronized and non-synchronized access.

Three different traffic models are used 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) (see note 1) 
	X
	λ / (Reporting interval) (see note 1)

	Arrival process
	Poisson

Arrival intensity: λ [arrivals/second]


	Time limited deterministic event distribution. See subclause 6.1.2.1.

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


	Poisson

Arrival intensity: λ [arrivals/second]

Case 1: λ = 5 for CS traffic

Case 2: λ = 5 for CS traffic and 
λ = 15 for PS traffic



	Reporting interval
	· 5 seconds

· 15 minutes

· 1 hour

· 1 day
	see note 2
	N/A

	Report Sizes
	· 10 byte

· 200 byte

· 1000 byte
	· 10 byte

· 200 byte

· 1000 byte
	N/A

	NOTE 1: 
This assumption is roughly true as long as the data session duration is shorter than the reporting interval.

NOTE 2:
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.


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 and PS legacy devices where the overall arrival processes (separate for CS and PS) can each be modelled as a Poisson arrival process as the devices are assumed to be initiated independently of each other. Scenario T3 should be regarded as the reference case when evaluating impacts on legacy mobiles and the ASR for CS services simulated in Scenario T3 should be over 98%. 
The overall objective of the T3 scenario is to be used in conjunction with either the T1 or T2 scenario, respectively, to evaluate the impact of the MTC traffic on the legacy traffic.
In the simulations, the network should not use pre-emptive retransmissions of messages on the CCCH/D.
6.1.2.1
Time limited deterministic event distribution

Following considerations are made:

Assuming that all events take place between t=0 and t=T , the intensity is described by the distribution p(t) and the total number of devices in the cell is X, then the number of arrivals in the i:th TDMA frame is given by:
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Equation 1: Number of arrivals in a given TDMA-frame

Any distribution should preserve the total number of access attempts when time duration T is changed, and should be limited in time:
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The distribution used in this feasibility study is the so called Beta distribution, please see clause 6.1.2.1.1.

6.1.2.1.1
Beta distribution

The benefit of this model is:

· This deterministic traffic model simplifies simulation (by virtue of being deterministic). It may be considered to approximate the traffic load generated by multiple devices accessing the network quasi-simultaneously (the selection of a time window of 1 second is arbitrary). 
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Figure 1: The Beta distribution with α=3, β=4 when T=1

The values of α=3 and β=4 for traffic model T2 are used, which gives the PDF that is depicted in Figure 1 above for the case when T=1.

6.1.3

Traffic model on PDCH

It is assumed that traces from CCCH Signalling simulations as defined in clause 6.1.2 are used to model the traffic for the PDCH simulations.

6.2
Methodology

6.2.1
Simulator methodology

A single cell evaluation of possible congestion of the CCCH and PDCH is used.

Either a single cell simulator (sometimes also referred to as a protocol level simulator) or system level type simulator can be used where the basic difference is in that the system level simulator models dynamic interference from neighbouring cells while the single cell simulator uses network traces (see clause 6.2.1.1) to generate external interference.

Irrespective of simulator level used network traces, as described in clause 6.2.1.1, should be presented for easier comparison of results from different companies.

6.2.1.1
Network trace

In order to get a simplified distribution of the interfering signal that network level simulations are run to collect the signal distributions of the interferer. 

Further on, the derived interference distribution is presented in tabulated format to allow for easier comparison and verification of contributions from different companies.

Note that the collection of signal interferers might be different depending on the traffic scenario investigated, i.e. CCCH or PDCH congestion. E.g. the CCCH distributions will be based on Iext, as defined in clause 6.2.2.6.1, while the distributions used for the PDCH evaluation is left vendor specific, see clause 6.2.2.6.2.

An example of a tabulated distribution of external interference for the RACH simulations is given in Figure 2.
	Iext

	Signal level [dBm]
	CDF value

	-110
	0

	-109
	0.02

	-108
	0.03

	-107
	0.05

	.
	.

	.
	.

	.
	.

	.
	.

	-29
	0.98

	-30
	1


Figure 2: Example of RACH interferer distribution

6.2.1.2
Network load

The resource allocation from the background traffic in neighbouring cells is assumed to be fully allocated (constant transmission), transmitted at full power (no power control) using 8PSK modulation (for assumptions on power back-off see Table 3).

6.2.1.3
Cell under investigation

For the cell under investigation all traffic is assumed to be MTC devices while the background noise is assumed to be best effort PS traffic modelled as described in clause 6.1. This should be seen as a worst case scenario in terms of network access attempts.

6.2.1.4


Service coverage

Full service coverage of stationary MTC devices should be assumed, i.e. no service outage is accepted. This is ensured by allowing only minimum signal levels of -104 dBm – 3 for each MTC device, where an additional gain of 3 dB is assumed for a dual antenna MRC type BTS architecture. This would guarantee GMSK coverage. The minimum signal level should include fast fading, since TU0 is used (see clause 6.2.2.3). 

	End of Changes


