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Access control mechanism for MTC devices in GERAN
1. Introduction

SA WG1 has completed the Release 10 Stage 1 work in SA#47 on NIMTC and this can be found in TS22.368. The following general functionalities have been suggested as priorities for work in Release 10 timeframe:

1. Overload control
2. Addressing

3. Identifiers
4. Subscription control

5. Security
Overload control can be classified as access network overload and core network overload. The RACH capacity is one critical issue that needs t6 be addressed as  part of the access network overload.
The Contention-based RACH procedure allows a large UE population to make use of a limited number of RACH preambles in order to access the network. When considering Machine type communications, the problem with a large number of MTC devices accessing the network at the same time is a critical issue. The RACH capacity in a GERAN network has to be enhanced in order to support a large number of devices in a GERAN cell.

As an example, consider a smart metering application which requires the MTC devices to send their data around the same time e.g. every hour or during a limited time period during off peak hours. The consequence of having such an application is that it can result in a large number of MTC devices trying to access the network at the same time. Such a phenomenon can be a disaster for the normal legacy users as the RACH resources would be effectively wiped out. Even the MTC devices will suffer from RACH failures due to successive contention failures. This paper provides one solution to address this problem.
2. RACH mechanism to support MTC devices in GERAN
In order to support a large number of MTC devices in a GERAN cellular network, there is a need to support some sort of alternate RACH channel for M2M devices so that the impact on the existing service in a GERAN cell is not affected. The RACH capacity in a GERAN network is a critical problem that needs to be solved in order to support a large number of devices in a GERAN cell. 
A new alternative RACH channel (mRACH) for M2M devices is proposed. MTC devices can be notified that after synchronizing to a cell, not to use the RACH channel but to listen to a predefined TFI (Traffic flow indicator) on a predefined GPRS frame and timeslot. The notification can be sent over a dedicated message or a system broadcast message, Ex: the notification can be encoded in the “GPRS Cell Options IE” that is broadcast on the GPRS BCCH channel.

The TFI information received by an MTC device provides for the definition of a channel over which additional MTC RACH parameters can be broadcast. The MTC device then sends the RACH signal when it finds a constant USF on the DL channel. The indication to look for a specific TFI in the DL can be programmed in the SIM or can be indicated in a DL channel (Ex: BCCH). The RACH parameters for the M2M devices can be different from the RACH parameters as provided for legacy users.

The MTC devices could also notify the network about any periodicity in the RACH behaviour (network access behaviour Ex: time controlled access) and the network can register such periodicity behaviour of MTC devices. In such cases the network can instruct the MTC devices to use a Reserved Radio Block Period (RRBP) instead of a RACH channel. 
The new mRACH can be used for MTC devices with aperiodic RACH behavior. The MTC device could notify the base station of the access periodicity behavior over the new RACH channel itself or over any dedicated message after an uplink channel has been established. The same can be even registered in the network through offline mechanisms as well.
The new RACH mechanism is shown in the figure below.
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Proposal: 
1. Define a new RACH channel for M2M devices with aperiodic RACH behavior

2. Explore the use of Reserved Radio Block Period (RRBP) for MTC devices with periodic access behavior.

References:
[1] Service requirements for machine-type communications, Stage 1, 3GPP TS 22.368 v10.0.0

[2] SP-100224, LS on Prioritisation of NIMTC functions in Rel-10












BTS will send immediate assignment after decoding the mRACH message





MTC device sends RACH frames after receiving USF matching





MTC device will decode the mBCCH after matching the received TFI





Notify MTC devices to attempt RACH on an alternate RACH channel – provide the definition of a new mBCCH channel (by providing the frame and time slot number) and indicating the TFI to monitor on that channel
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