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Introduction
During the last meeting, RAN2 discussed mechanisms controlling several random access trials from several MTC devices [1][2][3]. In this document, we propose a new simple approach of controlling uplink congestion due to random access from several MTC devices.
Discussion
Pervious RAN2 discussion shows that for smart metering, several MTC devices would access a cell e.g. once per hour or twice per hour. Thus, if lots of MTC devices perform random access, uplink congestion could be expected.
In LTE and UMTS, UE applies backoff(BO) in order for RA trials to be uniformly distributed in case of overload. For instance, in LTE, UE receives the BO parameter in RAR. Then, if no RAR is received or if contention resolution is not successful, the UE applies the BO parameter before the next RA transmission. The maximum value of BO parameter in LTE is 960 ms.
However, if uplink congestion due to MTC devices is expected to be worse than the current situation, the current BO scheme would not work well. For example, if uplink congestion is severe, several MTC devices may perform several trials of RA transmissions with several short BOs according to the existing RA procedure. (And some of them will reach the maximum number of preamble transmission.) If MTC devices report every 30 min or every 1 hour, expected uplink congestion would cause MTC devices to quickly drain their limited battery power, because of relatively frequent failures of RA transmissions.
In our view, in order to avoid such severe uplink congestion, MTC devices could apply the BO with a longer value of the BO parameter e.g. 1, 5, 10 min, before initial transmission of MTC random access, as shown in figure 1. For example, when a cell pages several MTC devices, the MTC devices apply the initial BO before performing RA. Then, RA trials from several MTC devices will be randomly distributed over a long period e.g. 1, 5, 10 min according to the value of the initial BO, similarly to the existing BO in 36.321.
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Figure 1. Distribution of MTC access over a long period
Applying the initial BO with a longer value could not be used for delay-sensitive MTC applications because some MTC reporting may be delayed for a long time. But, the initial BO would work well with delay-insensitive MTC applications, particularly smart metering. 
The initial BO would distribute RA trials and so eNB would well control overload due to MTC applications. Also, from MTC device perspective, after applying the initial BO, MTC devices could go to a deep sleep until the time when RA should be performed. As a result, MTC devices could save their limited battery power.
Therefore, we propose that BO for MTC is applied before initial transmission of MTC random access for distribution of MTC accesses over a long period. 
Proposal 1: BO for MTC is applied before initial transmission of MTC random access for distribution of MTC accesses over a long period.
In addition, we think that the BO parameter with a long period should be independent from the existing short BO parameter for non-MTC. For example, if the same BO parameter is used for both MTC and non-MTC, non-MTC UE will also apply the extended BO value, which would cause long delay of non-MTC RA. 

Thus, we propose that the BO parameter for MTC should be signalled to MTC devices independently from the existing BO parameter for non-MTC. The BO parameter for MTC could be signalled either via paging for MTC or via system information.
Proposal 2: the BO parameter for MTC should be signalled to MTC devices e.g. via paging for MTC or via system information, independently from the existing BO parameter for non-MTC.

Furthermore, the initial BO is applied for distribution of initial RA trials due to expected uplink congestion. Hence, we do not assume that the initial BO is also applied before RA re-transmissions. We already have relatively short BO for RA re-transmissions in LTE and UMTS.
Conclusion

In summary, we propose the followings for delay-insensitive MTC application such as smart metering:
Proposal 1: BO for MTC is applied before initial transmission of MTC random access for distribution of MTC accesses over a long period.

Proposal 2: the BO parameter for MTC should be signalled to MTC devices e.g. via paging for MTC or via system information, independently from the existing BO parameter for non-MTC.

The benefits of the proposals are as follows:

· Each cell can control RA trials due to MTC devices depending on its own overload situation.

· Once MTC devices apply the initial BO with a longer value, they can save their limited battery power until the time when RA for MTC should be performed.
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