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1 Introduction
In previous RAN2 meetings, several RAN overload control solutions have been discussed, and 5 push based solutions, which are Access Class Barring schemes, Separate RACH resources for MTC, MTC Specific Backoff scheme, Dynamic allocation of RACH resources and Slotted access, were captured in [1]. 
In this contribution, the pull based approaches are further discussed. 
2 Pull based approach
By the pull based approach, the network could freely pull a segmentation of MTC devices at a specific occasion. It has the following advantages:
1. The cell load is more under the control of the network comparing with push based approach,  which is beneficial for the high load cells and for UMTS which has much less RACH resources than LTE, hence the congestion could be avoided as much as possible;
2. The network could dynamically control the access attempts of MTC devices based on the variant cell load, therefore the impact on the H2H devices could be minimized;
3. It could satisfy the requirement where MTC traffics are of higher priority than H2H traffic in some scenarios by specifies the priority in the pull message.
3 Simulation
The intention of the simulation is to compare the push based approach and the pull based approach in UMTS, where the “MTC Specific back-off scheme” captured in [1] is selected as the example of the push based approach. The simulation assumptions are listed in the Table 1 below. In addition, RACH is used for the MTC data transmission in the simulation, so there may be more than one random access attempts for one MTC device within the reporting period. It is also assumed that with the pull based approach, each MTC device could be pulled by the network without collision, i.e. all the MTC devices will complete the data transmission orderly. 
Table 1: Simulation assumptions
	Number of MTC devices
	Up to 35000

	Arrival time
	Uniform distribution in 1 minutes

	reporting period
	5 minutes

	Application packet size
	200 Bytes (+ UDP/IP headers)

	Back-off parameters
	

	
	NB01min
	0

	
	NB01max
	60, 120, 240

	ASC
	

	
	Number of signatures
	4

	
	Dynamic persistence value
	0.5

	
	Available access slots
	All

	RACH receivers
	5

	RACH TTI
	20 ms
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Figure 1: total time required for all the MTC devices to finish the report
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Figure 2: Access success rate
Figure 1 shows the relationship between the total time required for all the MTC devices to finish the report and the number of MTC devices under different approach. It could be seen that when the access load is low, there is almost no difference between two approaches, however in the case of high access load, the push based approach requires much longer time than the pull based approach, which has beyond the required reporting period already.
Figure 2 shows the relationship between the access success rate and the number of MTC devices under different approach. It could be seen that for the push based approach only a maximum of 1300 MTC devices could be supported (no matter how long the back-off is), however for the pull based approach the maximum number of MTC devices increases to more than 4000, where more than 300% capability gain are achieved.
Based on the simulation results above, it could be concluded that pull based approach outperforms push based approach greatly in terms of capacity.
4 Group paging for pull based approach
4.1 Motivation

The pull based approach could be implemented by paging, however in case of mass MTC devices, the one-by-one paging will lead to high paging load and long paging delay. For example, let’s assume the network needs to page 35670 MTC devices. In LTE, the paging occasions in one radio frame are 2. Due to the limitation of the maximum PDSCH bit capacity which is indicated by P-RNTI scrambled PDCCH, each paging message can only paging at most 16 MTC devices. As a consequence, the network needs at least 2230 paging messages to paging all the MTC devices which will take 11.15s, if all available paging resources are used to page the MTC devices [2]. It could be analyzed that the situation worsens in UMTS. 
Furthermore, given that MTC devices and H2H devices share the paging resources, in case MTC devices occupy most paging resources, the H2H devices will be affected with low paging success rate. 
Hence, kind of improvement is desired to reduce the occupation of paging resources for mass of MTC devices, Group Paging could be considered as a candidate solution.
4.2 Solution
MTC devices can be organized into groups which are represented by group ID. The MTC devices in one group can be paged by one paging message.
After joining a group, the MTC devices monitor the P-RNTI in PDCCH at paging occasion computed by either its own IMSI or group ID [4]. Once the matched group ID is found, the MTC device goes to the next step. The group ID could be a special IMSI that allocated to a group of MTC devices [3].
To avoid negative impacts on H2H applications, a new MTC specific paging RNTI can be defined to distinguish paging to MTC devices or paging to H2H UEs. The paging load caused by MTC applications will not affect H2H applications [2].
There could be mass of MTC device in a dense cell even after grouping therefore overload control is still needed. In addition to the currently agreed push based over load control approaches like slotted access, the MTC devices belongs to the same group could also use the parameters carried in the pull message to further distribute the access attempts. 
5 Conclusion
In this contribution, the capacity for MTC under push based approach and pull based approach are simulated, the simulation results show that pull based approach outperforms push based approach greatly in case of high access load. However, it is not the intention to replace the push based approach by pull based approach, the two approaches should be considered as complement to each other. It is also analyzed the necessity of group paging for pull based approach and the outline of possible solution.

Proposal: Agree the group paging based solution as a candidate RAN overload control solution and capture it in TR 37.868.
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