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Introduction

In RAN1#67, an initial traffic model and its associated characteristics for low cost MTC were proposed and agreed in [1]. And in RAN1#68 some parameters characterizing the traffic models were modified and a text proposal to TR36.888 was provided in [2]. 

In the consideration of traffic model and its associated characteristics it concluded that it possess the following characteristics [1]:
-  Both uplink and downlink

-  Small packets (bits)


-  Heavy access load in the uplink

-  Stationary or limited mobility


-  Delay tolerant
The possible traffic applications in low cost MTC were summarized in the following categories [3]. A concentrator to combine many devices for data aggregation and/or for energy consumption consideration may be adopted in the MTC applications.
-  Metering

-  Road security

-  Consumer electronic devices

-  Monitoring
The MTC applications will be mainly operated in periodical basis under normal conditions with ‘regular’ reporting; it can also be triggered to access the network by event such as emergency environment or data transmission from control command. The traffic characteristics of MTC applications in regular reporting and trigger reporting have been proposed in [1] [2]. 

In this document these traffic model characteristics are re-visited and some modifications are proposed to reflect our investigation.
Regular (periodic) reporting
The regular reporting considered in [1] [2] is summarized in Table 1. It is assumed that in regular reporting it is uplink dominated and the reporting interval and packet size (in bits) are fixed for each application in low- and no mobility environments.
Table 1 UL regular reporting traffic characteristics for low cost MTC applications [1][2]
	Parameter

Use Case
	UL reporting interval
	Distribution
	Packet size (bits)
	Distribution

	No mobility

-Static

-Pedestrian (optional, no seamless handover requirement)
	- 1 minute (optional)

- 5 minutes

- 30 minutes

- 1 hour
	Deterministic
	-1000

-10000
-Optional
	Deterministic

	Limited mobility - Vehicular (no seamless handover requirement)
	- 5 seconds (optional)

- 10 seconds

- 30 seconds
	Deterministic
	-1000
	Deterministic


Triggered reporting
1.1 Triggered reporting for one particular application
The traffic sessions for a triggered reporting can be visualized as in the following figure:
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The inter-arrival time between sessions has been proposed as Poisson distributed with mean of 30 seconds or 300 seconds [1] [2]. The volume size of each traffic session is considered as deterministic with value of 256 bits or 1000 bits [1] [2]; this proposed fixed volume size for every traffic session may not be valid since in the session reporting different information may be contained in each session and it may also have certain inherited session distribution. The session distribution and its size distribution could be determined after certain trial test cases are implemented. It is assumed it is log-normal distributed with certain parameters values from the characteristic of file transfer application [4] [5].
Table 2 UL/DL triggered reporting traffic characteristics for low cost MTC application
	      Parameter

Component
	Distribution
	Parameters
	Probability density function
	Parameters

	Traffic volume size (bits)
	Truncated log-normal
	-Mean = 256 or 1000 [1][2]

-Standard deviation (TBD)

-Max bits (TBD)
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(TBD) [4] [5]
	σ: (TBD)

μ: (TBD)

	Inter-arrival time (seconds) between sessions
	Exponential
	-Mean = 30 seconds or 300 seconds [1][2]
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	λ=1/30 (for 30 seconds mean) or 1/300 (for 300 seconds mean)


1.2 UL/DL triggered reporting in mixed traffic applications
In the previous subsection it discussed the traffic characteristic for each possible traffic type in the regular reporting and triggered reporting. However in the triggered reporting such as in emergency calls different traffic applications may be simultaneously existed in the system and then in the traffic evaluation it needs to consider and include this case. The traffic mix refers to the percentage of traffic type in MTC applications. In Table 3 it lists the traffic mix of the system and the percentages of traffics (TBD) and the total percentage of traffic mixes will be 100%. The traffic characteristics of each application are as provided by Table 2.

Table 3 Traffic mixes in MTC applications
	Traffic Application
	Metering
	Road security
	Consumer electronic devices
	Monitoring

	Percentage (%)
	X1 (TBD)
	X2 (TBD)
	X3 (TBD)
	X4 (TBD)


Conclusion

Traffic characteristics for regular reporting, triggered reporting and triggered mix-traffic reporting are proposed for low cost MTC applications. These characteristics parameters adopted from previous contributions or from our further investigations are proposed herein and some are with TBD values; their actual values or distributions may be possibly determined from field trials under various reporting environments. A traffic model is a valuable model in the simulation and analysis of system capacity and spectral efficiency. Under various simulation environments it can propose suitable system parameters in the resulting low cost MTC applications. The traffic model for regular reporting in section 1 is based on the traffic characteristics specified in TR 37.868.
Proposal 1: UL regular reporting
Table 1 UL regular reporting traffic characteristics for low cost MTC application
	Parameter

Use Case
	UL reporting interval
	Distribution
	Packet size (bits)
	Distribution

	No mobility

-Static

-Pedestrian (optional, no seamless handover requirement)
	- 1 minute (optional)

- 5 minutes

- 30 minutes

- 1 hour
	Deterministic
	-1000

-10000
-Optional
	Deterministic

	Limited mobility - Vehicular (no seamless handover requirement)
	- 5 seconds (optional)

- 10 seconds

- 30 seconds
	Deterministic
	-1000
	Deterministic


Proposal 2: UL/DL triggered reporting
Table 2 UL/DL triggered reporting traffic characteristics for low cost MTC application
	      Parameter

Component
	Distribution
	Parameters
	Probability density function
	Parameters

	Traffic volume size (bits)
	Truncated log-normal
	-Mean = 256 or 1000 [1][2]

-Standard deviation (TBD)

-Max bits (TBD)
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(TBD) [4] [5]
	σ: (TBD)

μ: (TBD)

	Inter-arrival time (seconds) between sessions
	Exponential
	-Mean = 30 seconds or 300 seconds [1][2]
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	λ=1/30 (for 30 seconds mean) or 1/300 (for 300 seconds mean)


Proposal 3: UL/DL triggered mix-traffic reporting
Table 3 UL/DL triggered mix-traffic reporting traffic characteristics for low cost MTC applications

	Traffic Application
	Metering
	Road security
	Consumer electronic devices
	Monitoring

	Percentage (%)
	X1 (TBD)
	X2 (TBD)
	X3 (TBD)
	X4 (TBD)


where X1 + X2 +X3 + X4 = 100. 

The traffic characteristics of each traffic application are as provided by Table 2.
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