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Discussion and decision
1. Introduction
In the last meeting, it was agreed that RAN2 would consider RAN congestion control as the first priority for MTC work item. Several papers were submitted for various topics; if RACH enhancement is needed, what kind of method should be considered for the congestion control, and so on. This contribution discusses the need of the RAN enhancement, and compares the possible approaches to realize the congestion control.
2. Discussion
In the requirement document and discussion papers ([1], [2]), it was assumed that there could be many MTC devices in a single cell. The high number of devices can cause congestion in various network nodes including eNB, MME, GW and even the MTC server as shown in the following figure 1.
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Figure 1 Congestion due to large number of MTC devices
The paper [2] showed that if the transmission time was evenly distributed among MTC devices, current RACH resource might not be a problem even under the massive deployment of MTC devices. The transmission time distribution can be coordinated by the MTC server via O&M functionality. But the coordination still cannot guarantee even distribution in a local eNB. Also considering that the reports from MTC devices can be event driven that is hard to be distributed well together with periodic reports, other enhancement on top of the application coordination is still needed.

Proposal 1: Air interface enhancement should be considered to control congestion caused by MTC devices.
A few proposals were submitted and discussed for the air interface congestion control. The schemes can be classified into two categories: Pushing based solutions [4], and pulling based solution [3]. Push solution is a method that is similar to the current access class barring. i.e., the eNB provides essential information that should be used for access randomization, and each MTC device performs the randomization of the access timing. The pull solution is that eNB polls lists of MTC devices individually that can access at a specific time at a given access resource. The following table summarizes characteristics of the two schemes.
	
	Push method
	Pull method

	1st randomization point
	UE’s random test
	Polling by network

	Network overhead
	Low (no dedicated paging is needed)
	High (all the polled UEs(or UE groups) should be listed together with RACH resource)

	UE overhead
	UE can only wake up at its paging DRX period. i.e., no more overhead.
	When wakes up, the UE should continuously check signalling till it is polled.

	Delay
	In the low access load situation, access delay will be short.
	In the low load situation, the delay will be almost same as pushing but requires much more paging overhead.(i.e., the eNB should poll many of the MTC devices at the same time) Sometimes the delay will be worse than pusing if eNB does not poll MTC devices efficiently.

In the high load situation, the delay can be shorter than pushing method.

	Access collosion probability
	High if access load if high
	In the low access load situation, the collision probability is not much different.

Could be low if access load is high


Table 1 Comparison between pushing and pulling
As shown in the table 1, pulling based method required more overhead both in the MTC device and the network. Also the gain seems not proven clearly, whereas the efficiency of access class barring is already well shown during release-8 specification development. Therefore, we propose to consider push based method for congestion control for MTC devices in the air interface.

Proposal 2: If access congestion control is required, it should be based on the push mechanism.
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