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Traffic model for Machine-Type Communications
1 Introduction
A new study item on Power Saving for MTC Devices was agreed at GERAN #60, see [1]. One objective of the study time is to identify MTC use cases and traffic models. In this contribution, use cases, scenarios for MTC are presented and corresponding traffic models for these scenarios are proposed.
2 Mobility for MTC devices
MTC devices that run on battery can be used in the high mobility application, such as vehicular terminal and some limited mobility application such as tracking and tracing for children or elderly person. From the view of sourcing company, power saving doesn’t have to cater for these applications, because the battery charging is not the bottleneck and current GSM module has already fulfilled the service requirement. 

Hence, the attention should be paid more to the static MTC devices with irreplaceable batterries and the ones where battery charging is difficult for a large amount of devices.
And most of MTC devices with external power supply are also static. It’s proposed to only include the no mobility MTC device in the power saving research.
Proposal 1: Only no mobility MTC should be included in the MTC power saving research
3 Scenarios and Use Cases for MTC devices
A large number of MTC applications are defined in [2]. From these applications, three foreseeable interactions/scenarios between MTC and BSS can be deduced as follows.
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Figure 1 Three scenarios for MTC
A. Command-response traffic between Base Station and MTC devices. It can be found when Updating the software for MTC devices and also Remote control MTC devices.
B. Exception reports from MTC devices, such as Fire sensors.
C. Periodic reports from MTC devices. The typical application is the Metering.
These three scenarios can happened separately or simultaneously for different use cases listed in table 1 where seven use cases are identified.
Table 1 Possible Use cases for MTC devices

	Use cases
	A
	B
	C
	Description

	#1
	X
	
	
	Command-response traffic only 

	#2
	
	X
	
	Exception report only

	#3
	
	
	X
	Periodic report only

	#4
	
	X
	X
	Exception and Periodic report

	#5
	X
	X
	
	Command-response traffic & Exception report

	#6
	X
	
	X
	Command-response traffic & Periodic report

	#7
	X
	X
	X
	Combined


Not all the use cases should be exhausted in the uPoD study. From the view of sourcing company, only the typical use cases should be involved. 
As proposed in [3], Use case #7 was described including all three scenarios. And it’s a general application for MTC device. There are plenty of MTC applications like Vending machine control, Elevator control, Surveillance system and so on.
Another typical use case is #4 which includes both the exception and periodic report. The corresponding application can be Fire sensor, Metering.
Proposal 2: Use case #7 and # 4 should be studied in uPoD with higher level. The other use cases can be for further study. 
4 MTC Traffic model 
The MTC Traffic models built for different scenarios are listed in table 2.
Table 2 Traffic Model 

	Scenario
	Traffic Volume size
	period

	
	Downlink
	Uplink
	

	A
	20bytes
	100 bytes
	TBD

	B
	null
	100 bytes
	TBD

	C
	null
	100 bytes
	High:1 min  5 min (optional)

Middle: 30 min

Low: 1h


The details of traffic Volume size and period are sourced from the MTC traffic models when LTE based MTC application is discussed [4]. Since it reflects the real MTC traffic and it can be used in uPoD study.
The period is used to describe the frequency of the corresponding scenario happens. If the scenario doesn’t happen for a special use case, the period can be set to 0. 
Proposal 3: the parameters in table 2 are used for the Traffic Model 
5 Evaluation
The Power consumption evaluation is proposed in [5]. Furthermore, the response latency should be taken into account. The response latency is different from the transmission latency. It’s the acceptable time difference compared with current mechanism when the same scenarios happen. Any candidate solution should fulfil the latency requirement for different scenarios.
Table 3 Response Latency

	Scenario
	Response Latency

	A
	TBD

	B
	TBD

	C
	TBD


Proposal 4: Response Latency should been evaluated.
6 Conclusions
The sourcing company recommends the following proposals can be accepted in the uPoD study.
Proposal 1: Only no mobility MTC should be included in the MTC power saving research.

Proposal 2: Use case #7 and # 4 should be studied in uPoD with higher level. The other use cases can be for further study.

Proposal 3: the parameters in table 2 are used for the Traffic Model

Proposal 4: Response Latency should been evaluated.
7 Reference
[1] GP-131136, “New SI Proposal: Study of Power Saving for MTC Devices”, China Mobile Communication Corporation, GERAN #60
[2] TS 22.368 : Service requirements for Machine-Type Communications (MTC); Stage 1 (Release 12).
[3] GP-140055, “Scenarios and Traffic Models for uPoD”, China Mobile Communication Corporation, GERAN #61
[4] 3GPP TR 36.888, “Study on provision of low-cost Machine-Type Communications (MTC) User Equipments (UEs) based on LTE”
[5] GP-140324, “Proposed Working Assumptions on power consumption evaluation in idle mode for MTC devices”, Huawei Technologies Co., Ltd., HiSilicon, GERAN #62
MTC devices





Base Station





MTC devices








3

