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Discussion/Decision
1 Introduction

One of the interesting M2M services i.e. smart metering could be characterized by large population and infrequent communication. As presented in [1], metering devices have both mobile originated traffic and mobile terminated traffic that occur relatively infrequently with long interval. 

In general, M2M devices are in idle mode mostly, and transits to connected mode when needed to transmit such infrequent/small data. This may increase the signaling volume of a given network entity significantly. This contribution analyzes the effect of small infrequent data transfer from huge number of UEs in terms of number of signaling messages to see whether any enhancement is needed.
2 Discussion
For mobile terminated call, following component procedures are executed between UE, ENB and other network nodes.
· Paging procedure

· RRC connection establishment procedure

· Initial context setup procedure

· Security mode establishment procedure

· RRC connection reconfiguration procedure

· S1 bearer establishment procedure

· Data transfer

· RRC connection release procedure

· S1 bearer release procedure

· Context release procedure

For mobile originated call, all above component procedures except paging procedure are executed.

Figure 1 below shows the number of messages to be exchanged in case of MT call.
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< Numberof messages in case of mobile

terminated traffic>
#of ix #of tx Total
msgs msgs
UE 5 4 9
ENB 7 8 15
MME 6 5 11
< Numberof messages incase of mobile
originated traffic>
#of rx #of tx Total
msgs msgs
UE 4 4 s
ENB 6 7 13
MME 5 4 9





Fig1. Overall signaling flow for MT call
As shown above, even for single packet transfer, 9 RRC messages are received or transmitted by UE, 15 RRC or S1AP messages are received or transmitted by ENB and 11 messages are received or transmitted by MME.

The signaling increase may affect ENB and (or) MME to lead to signaling congestion. To see further how much signaling messages they need to handle in total, a simple analysis follows. In this contribution, only ENB impact is analyzed.
The assumptions are as following in table 1.

<Table 1>

	ENB radius
	ENB radius = 0.3 Km
	inter-ENB distance of 0.5 Km is assumed

	Machine/km2
	10,000
	Assumption in [2]

	MO traffic frequency
	5 min/ 1 hour/ 12 hour
	It would be quite variable. 3 representative values are widely picked from [1]

	MT traffic frequency
	1 hour
	Wild assumption


Number of M2M UEs per ENB is the production of Machine/km2 and the ENB area, which is 2827.

Table 2 shows the number of messages per day per ENB for each case of MO traffic frequency.

<Table 2>

	
	MO traffic frequency

	
	5 min
	1 hour
	12 hour

	# of messages/ENB/day
	10,719,984 ( = (24*60/5 * 12 + 24 * 14) * 2827)
	1,764,048 ( = (24 * 12 + 24 * 14) * 2827)
	1,017,720 ( = (2 * 12 + 24 * 14) * 2827)


To see how much additional burden it means, another simple analysis on the number of signaling messages generated by normal UE is shown below. Just for simplicity, the signaling for idle to active transmission is considered.

Number of UEs per ENB area is assumed to be 2360 based on the assumption that UE population density of an operator is half of the density of the population of Seoul (16,700/km2). 

Each UE is assumed to transit from idle to active every n minute. n is either 10 (144 transitions per day) or 100 (14.4 transitions per day). The number of messages that ENB has to handle per day for the normal UEs is 4,078,080(= 144 * 12 * 2360) in case of n = 10 and 407,808(= 14.4 * 12 * 2360) in case of n = 100. 
3 Conclusion
A simple analysis is performed to see how much additional signaling would occur because of smart metering. The analysis shows that the amount of additional signaling load is not trivial (tens of % ~ hundreds of %). It should be note that it can be worse in certain scenarios e.g. where cells are turned off during night, which may cause idle to active transition for TAU. One more thing to note is that paging itself contributes little comparing to the whole signaling (It can be seen in the figure. The difference in ENB perspective is one Rx and one Tx out of  7 Rx and 8 Tx). Hence, any mechanism only reducing the number of paging messages may not be considered as important. 
It is proposed to note the overall signaling exchanges and discuss whether the signaling load needs to be reduced or not. 
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