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1   Introduction
During RAN2 #70, RAN2 agreed to continue studying both push and pull approaches on RACH control schemes for MTC. This contribution compares the pull based approach and the push based approach in Smart Meter applications.

2   Discussion
2.1   Push based approach
In a push based MTC network, each Smart Meter is configured to transfer its readings if certain condition(s) is met. Data centre of individual utility company (not the operator) configures and controls the reporting policy for their own Smart Meters. Reading reporting is initiated and performed at individual Meter governed by the configured policy. Therefore, from network’s view point, the push based approach is a distributed control model. 
2.2   Pull based approach
In a pull based MTC network, Smart Meters listen to the paging message that triggers reading reporting. The listening may be persistent or periodical. If the listening is performed periodically, synchronization between the signalling and listening is essential. From network’s angle, pull based approach is a centralized control model.
2.3   Comparisons
2.3.1   Variance of RACH intensity

In the Smart Meter applications, an eNB may serve thousands of Meters [1]. Distributing meter reports over time or frequency band is essential to prevent eNB as well as CN from being congested by simultaneous reporting. Randomization is a straight forward way to distribute meter reports [2][3]. Randomization is easy to implement but has the problem of high variance, which increases complexities on RACH management (note that the high variance on RACH could consequently cause high variance to CN’s load). 
In push based approaches, it is difficult to control the variance of RACH intensity since each Smart Meter individually makes the decision of whether to report. Furthermore, the eNB can neither directly control nor be aware of the number of pending MTC devices competing for RACH during an access slot. Consequently, it is very difficult for an eNB to schedule proper RACH resources to deal with overloading or under-loading. However, with new signalling designed to allow direct real-time interactions between eNB and Smart Meter servers, an eNB could accurately estimate the number of pending MTC devices such that it could allocate the RACH resource properly without significantly impacting the H2H traffic. 
In contrast, in pull based approaches, the CN interacts with Smart Meter servers and take the expected loading and variance into account in order to page corresponding Smart Meters via eNB to start RACH process. In this case, an eNB could properly schedule its RACH resources based on the number of pending MTC devices that are ready to RACH.
2.3.2   Resource utilization
It is desirable for operators to fully utilize their network resource. According to the discussion on the variance problem described in subclause 2.3.1, the pull based approach would result in a more stable and predictable resource utilization than the push based approach.
2.3.3   Network load regulation
Based on subclause 2.3.2 and 2.3.1, the pull based approach is of help for the operators to regulate their MTC network loading, especially when the network is under an overloading condition, which is essential to ensure H2H applications not being affected by MTC applications. In particular, for non time sensitive MTC data, the network can flexibly trigger reading reporting in off-peak periods to further balance resources utilization, which is difficult to achieve for the push based approach.
2.3.4   Signaling loading
In pull based approach, a paging message is necessary to trigger reading reporting, which slightly increase signaling loading in RAN.
2.3.5   Timely handling unscheduled events 
In the push based approach, Smart Meters can report timely urgent readings or timely deal with other time-critical events, whereas in the pull based approach, timely handling unscheduled events is costly (e.g., more frequent paging). Therefore, the push based approach is more suitable for accommodating unscheduled and time-critical event for a MTC device.
2.3.6   Summary
From above discussions, comparisons between the push based approach and pull based approach are listed in Table 1.

Table 1 Comparisons between push and pull based approaches
	Approach
Item
	Push based approach
	Pull based approach

	Control model
	Distributed control
	Centralized control

	Variance of RACH intensity
	Higher
	Lower

	Resource utilization
	Varies
	More stable and predictable

	Network load regulation
	Difficult
	Easier and flexible

	Signaling loading
	Lower
	Slightly higher (paging loading)

	Timely handling unscheduled events
	Yes
	Costly


3   Conclusion

Based on the discussion above it is concluded that the pull based approach is more suitable for scheduled MTC events and applications and is complementary to the push based approach, which is more suitable for timely handling unscheduled MTC events. Therefore, we kindly ask RAN2 to agree on the following proposal.
Proposal 1: The push based approach is more applicable to unscheduled time-sensitive MTC applications.
Proposal 2: For scheduled MTC applications or periodic reporting, the pull based approach is better than the push based approach.

Proposal 3: The pull based approach and the push based approach are complementary to each other and both approaches should be considered in supporting MTC applications.
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