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Abstract of the contribution: This paper proposes a solution to provide a randomized back-off time to “low access priority” MTC device so as to avoid signalling congestion caused by large amount of MTC devices trying to access simultaneously.
Discussion

In this paper, a solution for key issue “Signalling Congestion Control” is proposed.
In machine type communication, triggered by some external events or synchronized to exact (half/quarter) hour, a large number of MTC Devices would send signalling simultaneously towards a 3GPP network and as a result, network will face signalling congestion. A typical example is that MTC devices powered externally attach to a network at the same time after a power failure. 
To address above issue, one solution which is based on the use of a priority indication in access attempt is proposed to enhance the signalling processing efficiency of a network in sub-clause 6.23. According to the “low-priority-access” indication which is used to identify a class of MTC devices or applications (e.g. “time tolerant” utility meters), network node (such as RNC, eNodeB, SGSN, MME, etc.) can differentiate the MTC devices trying to access the network and provide different treatment to them. In congested or highly loaded cases, network can take an early decision to reject the access requests before decoding the packet and performing subscription information retrieval such that network resources are saved.
In this solution, “low-priority-access” indication is carried by RRC signalling and the RAN will delivery this priority indication to SGNS/MME. This means before a network node receives the “low-priority-access” indication, both low-priority-access MTC Devices and non-low-priority-access MTC Devices will initiate random access procedure to contend wireless resources. There exists following weakness:
1. When a large number of MTC Devices are triggered to access a network simultaneously, MTC Devices will contend the system resources with non-low-priority-access MTC Devices, which will increase the failure probability of contention-based random access in 3GPP system.
2. If a network is in congested or highly loaded state and rejects the access request with low-priority access indication, the precious radio resources, which would have been used by non-low-priority-access MTC Devices, are wasted.
Actually, in abnormal case of massive simultaneous connection requests, it is of benefit that low-priority-access MTC Devices delay their access attempt to avoid contending radio channel with non-low-priority-access MTC Devices. Moreover, it is of benefit that attach/connection requests sent from different MTC Devices in same access priority level are distributed uniformly. In this way, signalling congestion can be decreased at maximum degree.
Based on such consideration, a priority based random access back-off scheme is proposed in this paper to avoid signalling congestion and improve network system efficiency. Specifically, when MTC Device wants to access to a network, it generates a random time first. According to access priority indicated by MTC application, MTC Device sets its back-off time as the random time plus an offset value. The lower the access priority is, the larger the offset value should be added, and the longer the back-off time could be set. Then, MTC Device holds access request message and waits, and tries to access to the network until the back-off time passes.
Proposal
The following changes are proposed to TR 23.888 v0.4.1
Start of Change 1
6.XX
Solution – Priority based Random Access Back-off
6.XX.1
Problem Solved / Gains Provided

See clause 5.12 “Key Issue – Signalling Congestion Control”.
6.XX.2
General

In machine type communication, a large number of MTC Devices triggered by some external events or synchronised to exact (half/quarter) hour will send signalling towards a 3GPP network simultaneously, which will cause network signalling congestion.

To avoid network signalling congestion caused by such “synchronization”, it is of benefit that the access attempt of MTC Devices should be randomized. 

For certain MTC application (e.g. “time tolerant” utility meters), the MTC Devices supporting them can be treated as low-priority-access. Therefore, in order to avoid wireless channel contention between low-priority-access MTC Devices and non-low-priority-access MTC Devices and increase the utility of radio resources, it is of benefit that MTC Devices with low-priority-access delay their access attempt.

It is proposed that: when MTC Device wants to access to a network, it generates a random time first. According to access priority indicated by MTC application, MTC Device sets its back-off time as the random time plus an offset value. Offset value depends on the access priority. The lower the access priority is, the larger the offset value should be added, and the longer the back-off time could be set. Then, MTC Device holds access request message and waits, and tries to access to the network until the back-off time passes.

6.XX.3
Impacts on existing nodes or functionality

For MTC Device/UE

· Generating a random back-off time and back off for a time period before trying to access a network.
6.XX.4  Evaluation
Benefits:

· Access request messages of MTC Devices are sent randomly and the success probability of random access procedure of network system can be increased.
· Based on the offset value, the access time periods for low-access-priority MTC Devices and non-low-access-priority MTC Devices are separated, and radio resource contention between these two classes of MTC Devices can be avoided. 

· Increasing utility of system resource, including both channel resources and network node resources.
Drawbacks:

· Increasing access latency for low priority access MTC Devices.
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