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1. Introduction
A new study item on Small Data Transmission Enhancements for UMTS was approved in 3GPP RAN#65 meeting [1]. According to [1], the following aspects should be considered:
· identify the targeted standard related small data applications, delay tolerant applications, and applications relevant to massive deployment of devices 
· identify the key traffic characteristics of these applications
· identify any relevant requirements (e.g. related to latency, power and coverage) for these applications
· identify any potential problems or system bottlenecks relevant to these applications and requirements 
This contribution discusses the target scenarios for Small Data Transmission. The traffic model and the density of UEs with small data transmission are proposed.
2. Discussion
2.1 Traffic model for small data transmission enhancements
Traffic model should be provided when analyzing the requirements related to latency, coverage capability, number of devices supported and power consumption for small data transmission applications. In LTE and GERAN discussions, there have been already reached some conclusions on the traffic model for Machine Type Communications (MTC) service, which has many common characteristics with small data transmission for UMTS. In this contribution it is proposed to use the traffic models for MTC in TR36.888 [2] and GERAN IoT SID [3] as reference in the small data transmission study. 
Referring to [2], there are three scenarios which correspond to triggered report, exception report and periodic report. Figure 1 illustrates the three scenarios.
[image: ]
Figure1 Traffic model for small data transmission

2.1.1 Traffic characteristics for triggered report
Triggered report corresponds to the command-response traffic between NodeB and UEs. UEs respond to NodeB with the triggered report only when a command is received from NodeB. The case applies to applications that transmit messages with daily to monthly frequency, such as energization status message, consumer message, etc.
Table 1 lists the relevant parameters for triggered report. Based on [3], the minimum packet size at the top of RAN for both downlink and uplink is 80bytes, including IP header.
Table 1 Triggered report traffic model
	Traffic model parameter
	Value

	packet size
	80 bytes DL, 80 bytes UL

	round trip latency
	10s

	frequency
	daily to monthly

	Note: round trip latency is the duration from command sent from NodeB to response received by NodeB.

	



2.1.2 Traffic characteristics for exception report
Exception report is initiated by UEs for applications such as meter alerts (tamper, fire), and is transmitted with daily to monthly frequency. 
Based on [2] and [3], Table 2 lists the relevant parameters for exception report traffic.
Table 2 Exception report traffic model
	Traffic model parameter
	Value

	packet size (UL)
	80 bytes

	latency
	3~5s

	frequency
	daily to monthly



2.1.3 Traffic characteristics for periodic report
Periodic report is periodically sent by UEs for applications, such as power (Kw), volume (gas e.g. m3), micro generation read, etc. with frequency of every second hour or daily. The applications are not sensitive to latency, which could be for example 1 hour. Table 3 lists the relevant parameters for periodic report traffic.
Table 3 Periodic report traffic model
	Traffic model parameter
	Value

	packet size (UL)
	80 bytes

	latency
	5min, 30min, 1hour for no mobility (static, pedestrian)

	frequency
	every second hour or daily



2.2 Density of UEs with small data transmission
Similarly to the traffic model, the density of UEs in small data transmission for UMTS is suggested to have the same assumptions as in Machine Type Communications [3]. 
Assuming 40 low throughput devices per home are used as in [3], the numbers of devices with small data transmission applications are shown in Table 4 and Table 5, which are based on the household density from London [4] and Tokyo [5] census data.
Table 4 Number of devices supported in London
	Case
	Household density per sq km
	ISD(m)
	Number of devices within a home
	Number of homes within a cell

	dense urban
	[4275]
	[500]
	40
	[926]

	urban
	[1517]
	[1732]
	40
	[3941]



Table 5 Number of devices supported in Tokyo
	Case
	Household density per sq km
	ISD(m)
	Number of devices within a home
	Number of homes within a cell

	dense urban
	[7916]
	[500]
	40
	[1714]

	urban
	[2316]
	[1732]
	40
	[6017]



3. Conclusion
In this contribution, the traffic model and the density of UEs for small data transmission applications are analyzed considering the results from Rel-12 LTE low-cost MTC study [2] and GERAN IoT SID [3]. It is proposed to agree in this meeting on the traffic model and density of UEs to be used in the study on small data transmission for UMTS.
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