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Traffic models for the MTC power saving study 
This is an update of the contribution presented at uPOD telco#2
1 Introduction

At GERAN#62, two MTC uses cases were agreed, network triggered and mobile autonomous reporting [1]

 REF _Ref390698431 \r \h 
[2].  This paper addresses traffic models for the two respective use cases. 
2 Traffic models
In order to address the agreed MTC use cases it is proposed to adopt two corresponding traffic models, i.e., one network triggered traffic model and one mobile autonomous reporting traffic model.  Both models include downlink reachability allowing the MTC server to, e.g., update the firmware of software when needed. The soft/firm ware update is however not explicitly taken into account in the proposed traffic models as this is assumed to be a fairly rare event (~few times per life time). Similarly local alarms are also not included in the traffic models as the overall contribution to the energy consumption is assumed to be negligible. The local alarm will rather set requirements on reaction times which in turn depend on the nature of the actual power saving state.  
2.1   Network triggered traffic model
This traffic model will be used to evaluate power consumption for scenarios when the network triggers (pages the mobile) to send a report. The proposed traffic model is illustrated in Fig. 1 and one example of the attributes is detailed in table 1. 
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Figure 1: Illustration of network triggered traffic model with close-up of network triggered report.

The mobile is assumed to reachable for additional downlink data (e.g. Software update) while the Ready Timer is running in connection with sending a report.
Table 1: Network triggered traffic model

	Network triggered traffic model

	Attribute
	Value
	Comment

	RA update periodic reporting interval
	3 hours
	Time between periodic RA updates

	Paging Periodicity:
	30 sec

300 sec

3000 sec

9000 sec*
	Time between paging opportunities
*Maximum value is less than Periodic RAU timer.

	MT triggering frequency:
	Once every 10th paging occurrence
	The frequency at which triggers are sent for a mobile station that operates according to use case 1 (Network triggered reporting)

	Mobility
	Stationary


	No cell change while in sleep mode (i.e. only periodic RAU)

	
	Medium mobility
	Cell changes during sleep period. Details are FFS

	
	High mobility
	Routing area change(s) during sleep period. Details are FFS

	Uplink data size 
	100 byte (radio interface)
	Report  to server 

	Downlink data size
	50 byte (radio interface)
	Report Ack (TCP or application Ack)

	Ready timer
	20 sec 
	Used in the MS and the network to control the cell updating procedure. While Ready timer is running the MS will monitor the CCCH as well as do necessary cell and/or routing area updates (T3314)

	Non-DRX timer
	2 sec
	Time duration where MS needs to continuously monitor CCCH’s (part of ready timer period)

	Active timer
	N/A
	T3324, not applicable to this traffic model as the MS will be a reachable for paging while Ready Timer is running. 

	Short-DRX cycle
	1.41 s
	BS_PA_MFRS=6, 

This parameter is required to evaluate the energy consumption contribution when listening to the paging channel while Ready timer is running.  


2.2   Mobile autonomous reporting

This traffic model will be used to evaluate power consumption for scenarios when the mobile autonomously triggers the sending of reports. The mobiles are always reachable in connection with the reporting event but may also support reachability based on monitoring pages according to a nominal paging group, the latter is however assumed to be disabled for this traffic model.  It is moreover proposed to assume periodic reporting to be the main reporting mechanism. The maximum periodic reporting interval is lower than the periodic Routing Area update timer in order to avoid periodic Routing Area Updates for stationary devices. The proposed traffic model is illustrated in Fig. 2 and attributes are detailed in table 2.
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Figure 2: Illustration of mobile autonomous reporting traffic model with close-up of autonomous report. 

Table 2: Autonomous reporting (with reachability together with report).
	Mobile autonomous reporting

	Attribute
	Value
	Comment

	RA update periodic reporting interval
	N/A
	Not applicable to this traffic model with the assumption of periodic reporting and corresponding reporting interval shorter than Periodic RAU timer. 

	MO Data frequency:
	30 sec

300 sec

3000 sec

9000 sec*
	Periodic reporting is assumed and defines the time between reports to the network

*Maximum value is less than Periodic RAU timer.

	Mobility
	Stationary


	No cell change while in sleep mode (i.e. only periodic RAU)

	
	Medium mobility
	Cell changes during sleep period. Details are FFS

	
	High mobility
	Routing area change(s) during sleep period. Details are FFS

	Uplink data size 
	100 byte (radio interface)
	Report  to server 

	Downlink data size
	50 byte (radio interface)
	Report Ack (TCP or application Ack

	Ready timer
	20 sec 
	Used in the MS and the network to control the cell updating procedure. While Ready timer is running the MS will monitor the CCCH as well as do necessary cell and/or routing area updates (T3314)

	Non-DRX timer
	2 sec
	Time duration where MS needs to continuously monitor CCCH’s (part of ready timer period)

	Active timer
	N/A
	T3324, not applicable to this traffic model as the MS will be a reachable for paging while Ready Timer is running.

	Short-DRX cycle
	1.41 s
	BS_PA_MFRS=6, 

This parameter is required to evaluate the energy consumption contribution when listening to the paging channel while Ready timer is running.  


3 Conclusions
Based on the agreed MTC use cases described in [2] it is proposed to adopt the two corresponding traffic models described in section 2 which focus on two specific scenarios of interest (one for each use case) as indicated by the attribute settings in Tables 1 and 2 above.
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