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 Traffic model for legacy GPRS MTC 
Introduction
At GERAN#67 a new work item named Extended Coverage GSM (EC-GSM) for support of Cellular Internet of Things (WI code: CIoT_EC_GSM) was approved, see [1]. One of the objectives of the work item is the following:
“Support for extended coverage GSM deployment in a reduced BCCH spectrum allocation, provided it is shown to be feasible, from 4/12 (2.4 MHz) frequency re-use to 3/9 (1,8 MHz) or 1/3 (600 kHz) frequency re-use, where legacy CS users might not be supported, and add respective normative changes, if any.”
This contribution is a proposed traffic model of machine type communication (MTC) over legacy GPRS technology.

Legacy GRPS MTC uses cases and scenarios
Legacy GPRS, since the early years of M2M, is the most used access network for Machine to Machine application. As a consequence the number and the diversity of applications generating MTC traffic in a GSM/GPRS network is extremely large, even if they often imply only a very limited number of UE. Therefore, building a traffic model for all of them so that they can be taken into account in a generic MTC traffic model for legacy GPRS is seen as impossible.

This is the reason why the approach proposed in this document is rather to identify a limited set of representative application and uses cases that will be or are already typically operating over a GSM/GPRS network on a large scale, and to model them in a rather extreme situation. The resulting over-estimation is expected to reflect applications and use cases that weren’t considered.

The set of considered use cases and the related parameters are summarized in Table 1. It includes: 
· Pay as you drive 
· Bike fleet management : This model reflect the use case of asset tracking
· Coffee Machine :This model reflect the use case of a remotely managed electrical appliance
· Smart-Grid: 
· Reading: classical remote meter reading, adapted to electric metering
· Load monitoring: in addition to metering, utility usually retrieve statistical data on the daily electrical consumption to improve production management.
Deployment hypotheses are those considered in 3GPP TR 45.820. Consequently the inter-site distance is 1732 meters, leading to cell area of 0,866 km2.
The number of UE has been calculated for this cell area and on the basis of the city of Paris which is a very dense city and with the hypothesis that all of the devices are served by a single PLMN having 100% market share.
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	Use case
	Pay as you drive
	Bike fleet management
	Coffee machines
	Smartgrid - load monitoring
	Smartgrid - reading

	Devices per cell
	7967
	173
	169
	8461
	8461

	Activity factor 
	0.2
	1
	1
	1
	1

	Downlink
	Keep alive once a day
	A tracking request per 30 min
	Keep alive once a day
	One load request message per day 
	One reading  per two hours

	Packet size [bytes]
	30
	10
	30
	45
	45

	Inter-arrival time [s]
	86400
	1800
	86400
	86400
	7200

	Events per cell per s [1/s]
	0.018
	0.096
	0.002
	0.098
	1.18

	Uplink
	One update every 10 min
	Response to tracking request
	A message per day
	One data message every day
	One reading  per two hours

	Packet size [bytes]
	150
	150
	150
	1200
	40

	Inter-arrival time [s]
	600
	1800
	86400
	86400
	7200

	Events per cell per s [1/s]
	2.66
	0.096
	0.002
	0.098
	1.17

	Uplink transactions per cell per day
	229450 (66.0%)
	8304 (2.4%)

	169 (0.05%) 
	8461 (2.4%)
	101532 (29.2%)
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Aggregated traffic model of MTC over Legacy GPRS
The aforementioned per application traffic models are then aggregated to obtain a global traffic model for MTC traffic over legacy GPRS that could be used as a unique traffic model for MTC traffic over legacy GPRS.

For the uplink, there is a large variation in the packet sizes between the per application models. In the aggregate model, the uplink packet size is therefore randomly picked among the packet sizes of the different per application traffic models. For the downlink, the packet sizes of the per application traffic models are more similar. Therefore, the downlink packet size is assumed to be fixed (always using the worst case packet size).

For simplicity, it is assumed that uplink and downlink packets are sent independently.
Resulting parameters for this traffic model are given in Table 2.

	Aggregated Legacy GPRS MTC model : 347916 transactions/day

	Downlink
	1.39 events/cell/s

	
	Fixed packet size of 45 bytes

	Uplink
	4.03 events/cell/s

	
	Packet size randomly picked from [40,150,1200] with probabilities [0.291, 0.684, 0.024].
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It could be noted that with the aggressive model approach chosen, the load in the network will increase compared to the IoT model adopted in the study by around 40% on the UL.

Conclusion
It is proposed that the aggregate traffic model provided in this document is used to represent the MTC traffic based on legacy GPRS in the scope of the fulfilment of the following objective of the CIoT_EC_GSM Work Item:
 “Support for extended coverage GSM deployment in a reduced BCCH spectrum allocation, provided it is shown to be feasible, from 4/12 (2.4 MHz) frequency re-use to 3/9 (1,8 MHz) or 1/3 (600 kHz) frequency re-use, where legacy CS users might not be supported, and add respective normative changes, if any.”
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