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Discussion and decision
1. Introduction
One of the potential problems blocking realization of the machine type communication(MTC) is the density of MTC devices. I.e., it is generally assumed that there can be huge number of MTC devices that may exceed network capability. The high number of devices can cause congestion in various network nodes including eNB, MME, GW and even the MTC server.
In RAN2 meetings, a few proposals regarding the air interface congestion control were submitted and discussed. [1], [2], [3] Three different solutions, Access class barring based control, separate RACH resources and backoff based control, were discussed in detail. This contribution discusses which method of the three is more necessary.
2. Discussion
2.1 Access class barring for MTC
Probability based barring is a simple and well working solution to control and share common resources. EUTRAN also defines probability based access control called as ACB. The ACB has beed used for normal UE classes and also for special UE classes since rel-8. As MTC is one new type of devices that have quite different behavior comparing with normal UE with human interaction, it is very natural to introduce a new access class or classes, and adopt the classic control method for RACH congestion. The following reasons can be considered further:
· MTC access intensity should be controlled separately by access class(es) different from normal UEs to avoid impact on the UEs.

· Considering that RACH collision among MTC devices exists even when dedicated RACH resource is introduced, a tool to control the collision within the dedicated resource is needed.
· Amount of RACH resource allocation can be adjusted when access from MTC devices surges, but it is hard to be dynamic, and has more impact on the sytem throughput. Whereas, ACB based control is relatively simple and easy to adjust, and has less impact on the system.
Proposal 1: New access class or classes are required for MTC devices.

2.2 Number of access classes
The immediately following question would be how many access classes are requied. Following two options can be considered.
Table 1 One MTC AC vs multiple AC’s
	
	Pros
	Cons

	Option 1: one AC for all MTC devices
	Simple, acceptable performance if access load is not too high
	priorities among MTC devices/services cannot be considered

	Option 2: multiple AC’s per MTC device/service type
	Precise control per device or service type. e.g, eNB can suppress access from metering devices while allowing access from thunami sensors
	May require more specification work


The MTC TR [4] defines three main MTC use cases, metering device, road security and consumer electronics. It should be studied if the three use cases can be grouped together under the same AC. The answer seems no, as some of the MTC devices require alarm type report. For example, water level report from sensors or accident report in the road security use case shoud have higher priority than other MTC accesses.

If we start to discuss how many access classes are required for MTC, it will trigger endless debate in RAN2 and also in other working groups. There could be many different views on the number of access classes. However, as alarm and non-alarm type accesses need to be distinguished, two AC's may be enough.
Proposal 2: Introduce two new access classes, alarm type access and non-alarm type access, for MTC devices.
2.3 RACH resource separation
In addition to the new access classes, RACH resource separation can be considered together as the new access classes cannot completely remove impact on the access of normal UEs. Also some of the previous studies showed that resource separation would have better performance in the same access intensity. [3] The following table lists up RA resources and pros and cons of possible separation options:

Table 2 RA resource separation options
	
	Pros
	Cons

	Option 1: RACH preamble space separation
	No need to reserve additional time-frequency resource.

I.e., the eNB can indicate preamble range that is not used (or reserved for MTC) for now, and the MTC device can pick one of RACH preambles in the range.
	If the number of MTC devices surges, assigned RACH preamble space can be insufficient.

	Option 2: time-freq resource separation
	Can cover high number of MTC devices in the worst case
	Some amount of resource needs to be reserved as MTC RACH would be bursty in time, but it will be wasted most of the time.
Also it is difficult to adjust the amount of reserved resource depending on the MTC access load.

	Option 3: option 1+2
	Can cover various PRACH load situation
	If RA resource is not configured in timely manner, cons of both option 1 and 2 can happen.


RACH access from MTC devices can be triggered by pre-scheduled transmission or unscheduled events. PRACH load due to the unscheduled events is hard to be predicted by nature. Also the amount of the load may vary depending on the number of devices that detected the events. One example of the congestion due to an unexpected event is accident reports from all the cars passing by an accident site on the road.

Option 3 seems the most flexible and well suited for both static resource allocation for pre-scheduled transmission and semi-dynamic resource allocation for unexpected events. The information regarding dedicated RACH resource allocation for MTC can be signalled in system information by extending SIB2.
Proposal 3: Preamble and time-frequency resource dedicated for MTC is signalled in the system information.
UMTS already defines ASC mechanism to separate RACH resource among different UE classes. The mechanism is easily extended to incorporate two new access classes for MTC devices. One new ASC can be introcuded for the two access classes, and all the MTC devices can belong to the new ASC. The mapping between the new ASC and RACH resource can be specified by resuing current UMTS ASC signalling structure.
Proposal 4: One new MTC-ASC is defined, and all MTC UE's belong to the MTC-ASC.
3. Conclusion
This contribution discusses RACH congestion control methods submitted in the last meeting, and proposes to use combination of ACB based solution and RACH resource separation. Other control method such as initial backoff for MTC devices may not be needed as ACB can show similar result.
Proposal 1: New access class or classes are required for MTC devices.

Proposal 2: Introduce two new access classes, alarm type access and non-alarm type access, for MTC devices.
Proposal 3: Preamble/time-frequency resource dedicated for MTC is signalled in the system information.
Proposal 4: One new MTC-ASC is defined, and all MTC UE's belong to the MTC-ASC.
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