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1 Introduction

In last RAN2 meeting, the following solutions for RAN overload control were accepted by [1]:

· Access Class Barring schemes
· Separate RACH resources for MTC
· Dynamic allocation of RACH resources
· MTC Specific Backoff scheme
· Slotted access
The comparison between different overload control solutions is needed so as to find out the appropriate ones that could be captured in stage 3. For the solution “Access Class Barring schemes” and “Separate RACH resources for MTC”, they are used to prevent the H2H UEs from being impacted by the MTC devices, the gain is clear already therefore no further evaluation is needed. For the “Slotted access”, further evaluation could be performed after the discussion of the detail procedures. 

Therefore, in this contribution, we will only evaluate the solution “Dynamic allocation of RACH resources” and solution “MTC Specific Backoff scheme” in terms of successful rate of packet transmission. Two packet transmission methods will be taken into account for UMTS, as follow:
1. RACH transmission: RACH is used for uplink data transmission. 
2. Enhanced RACH transmission: common E-DCH is used for uplink data transmission.
2 Simulation Assumption
Simulation assumptions are listed in Table 1.
Table 1 simulation assumptions

	Number of MTC devices
	Up to 35000

	Arrival time
	Uniform distribution – 1 minutes

	reporting period
	5 minutes

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

	Back-off parameters
	

	
	NB01min
	0

	
	NB01max
	30, 60, 120

	ASC
	

	
	Number of signatures
	4

	
	Dynamic persistence value
	0.3

	
	Available access slots
	All

	Number of RACH channels
	1, 2, 3, 4

	RACH TTI
	20 ms


3 Simulation Results
3.1 RACH transmission
For the RACH transmission, there will be more than one random access attempts for one MTC device within the reporting period.

Figure.1 shows the successful rate of packet transmission along with the increase of MTC devices under different number of RACH channels, when solution “Dynamic allocation of RACH resources” is applied for RACH transmission.

Figure.2 shows the successful rate of packet transmission along with the increase of MTC devices under different back-off timers, when solution “MTC Specific Backoff scheme” is applied for RACH transmission.
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Figure.1: Successful rate of packet transmission (RACH, Dynamic allocation of RACH resources)
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Figure.2: Successful rate of packet transmission (RACH, MTC Specific Backoff scheme)
3.2 Enhanced RACH transmission
For the Enhanced RACH transmission, there will be only one random access attempt for one MTC device within the reporting period. It is assumed that the number of common E-DCH resources is 8 and E-DCH TTI is 10ms. In addition, for simplicity, the fixed TB size of 354 bits is assumed in the simulation.
Figure.3 shows the successful rate of packet transmission along with the increase of MTC devices under different number of RACH channels, when solution “Dynamic allocation of RACH resources” is applied for Enhanced RACH transmission.

Figure.4 shows the successful rate of packet transmission along with the increase of MTC devices under different back-off timers, when solution “MTC Specific Backoff scheme” is applied for Enhanced RACH transmission.
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Figure.3: Successful rate of packet transmission (Enhanced RACH, Dynamic allocation of RACH resources)
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Figure.4: Successful rate of packet transmission (Enhanced RACH, MTC Specific Backoff scheme)

4 Observations
From the simulation results in section 3, we have the following observations:

1. Observation 1: for solution “Dynamic allocation of RACH resources”, significant gain achieves along with the increase of RACH channels, i.e. for RACH transmission, 358.3% extra MTC devices could be satisfied by the network if the number of RACH channels is increased from 1 to 4.
2. Observation 2: for solution “MTC Specific Backoff scheme”, there is no obvious gain along with the increase of back-off timer.

3. Observation 3: solution “Dynamic allocation of RACH resources” outperforms solution “MTC Specific Backoff scheme” greatly.

4. Observation 4: Enhanced RACH transmission outperforms RACH transmission greatly, i.e. in case the number of RACH channel is 1, the RACH transmission could only support 1200 MTC devices, while the Enhanced RACH transmission could support up to 6500 MTC devices.
5. Observation 5: although 4 RACH channels could serve nearly 5500 and 12000 MTC devices for RACH transmission and Enhanced RACH transmission respectively, it is still far from the requirement of 35000 MTC devices in one cell.
5 Conclusion

In this contribution, we evaluated the solution “Dynamic allocation of RACH resources” and solution “MTC Specific Backoff scheme” in terms of successful rate of MTC packet transmission. As shown in the observations in section 4, solution “MTC Specific Backoff scheme” do not have obvious gains, and solution “Dynamic allocation of RACH resources” seems to be an appropriate solution.
Proposal: Capture the evaluations regarding solution “Dynamic allocation of RACH resources” and solution “MTC Specific Backoff scheme” for UMTS into TR 37.868.
In addition, even though RACH transmission is a simple and popular approach for MTC deployment, given that Enhanced RACH transmission could achieve considerable extra uplink capacity comparing to RACH transmission, it is desired the MTC devices could support Enhanced RACH transmission. 
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