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1 Introduction

RACH overload can occur suddenly, randomly and the originating condition is generally beyond the control of the network. It is therefore desirable that the methods employed to address RAN overload by MTC devices are able to respond quickly at the onset of RACH overload so as to mitigate its impact immediately.

We propose that RAN2 adopt means to improve the MTC device’s ability to respond to RAN overload.
2 Dynamics of RACH overload

It can be expected that the resources of a cell are scaled according to the normal and predictable load of the time tolerant MTC and H2H devices it is expected to serve. However, even if the load due to the time tolerant MTC is constant and predictable, a sudden influx of time intolerant MTC and H2H traffic can stress the RACH resources to the point of short term RACH overload (e.g. emergency situation in a highway, a local emergency situation in a hospital or ETWS/CMAS situation).


To ensure that the network can properly manage MTC behavior at the onset of high load conditions, RAN overload control mechanisms need to effect a change in their configuration immediately, so that devices which are most suited to attach are afforded the resource accordingly. 

Observation 1: It is desirable that a RAN overload control method can respond quickly to changes in cell loading.
3 Issues of latency and RAN Overload Control
3.1 SI change should be allowed inside a Modification Period 

As discussed above, when overload conditions occur, it is desirable to mitigate the impact caused by time tolerant MTC device access as soon as possible. However, modifications to system information (other than ETWS and CMAS) are currently allowed only at a Modification Period Boundary (MPB).  Therefore when the network detects an overload condition, it must wait until the next MPB before it can signal a change in the overload control system information and the next MPB may be long after the network has determined that MTC devices should change their access behavior. 
To effectively managing cell overload at its onset, the network needs the flexibility to configure the system information carrying overload control data for time tolerant MTC devices separately from other devices. Such a separation allows the network to utilize the capacity of time tolerant MTC services to accept data delay [1], without impacting other devices. Therefore it is desirable to allow a change of overload control system information for the time tolerant MTC devices that is independent of the MPB. Additionally current UE behavior is not affected by this change. 
Proposal 1: RAN2 should allow a change to the overload control system information for the time tolerant MTC devices without waiting until the Modification Period Boundary (MPB).
3.2 SI change notification or SI reading in RRC connection establishment
Currently, UE’s are notified of SI changed via paging message in LTE Rel8/9. To notify an MTC of a SI change, without waiting for the next MPB, a solution such as ETWS/CMAS notification from Rel8/9 should be considered. However, such a method may not be optimal if the overload control data changes frequently (necessitating a change in SIB) and results in frequent paging occasion and frequent system information reading. Another possible solution to consider is to force the time tolerant MTC device to always read the overload control system information during RRC connection establishment procedure.
Proposal 2: RAN2 should consider ways for the time tolerant MTC devices to update the overload control parameters quickly, (e.g. paging notification and SI reading in RRC connection establishment).

3.3 ACB and Back-Off scheme

Access Class Barring (ACB) mechanisms can effectively mitigate congestion and reduce the number of accesses. However even if an ACB mechanism is used, congestion may still occur in the case that the number of MTC devices which are allowed access to the cell is large. 
Back-Off (BO) mechanism can mitigate congestion by distributing and delaying UE access attempts. However Back-Off cannot solve the fundamental problem of too many MTC devices attempting to attach to the network. 
Thus we see the necessity of applying both the ACB and a BO scheme, whereby the ACB is used to limit the number of MTC devices attempting access, and the BO scheme is used to distribute the access attempt among those devices that are allowed to access. 
Proposal 3: If an ACB allows an MTC device access to the cell, then a Back-Off scheme should be applied.
3.4 RACH Access Barring in RRC_CONNECTED state
Currently RAN2 is discussing issues related to RACH overload as a result of initial access by MTC devices. It is our opinion that other processes that use the PRACH resources also have the potential to induce an overload condition. Specifically, we feel that RAN2 should consider the potential for a large number of MTC devices in RRC_CONNECTED to induce a RACH overload condition as a result of Scheduling Requests (SR).
If RAN2 should conclude that there is a potential for RACH overload due to SRs, then RAN2 should also discuss what the appropriate layer for the ACB specification should be. 

Currently ACB is specified in the RRC layer, and is applied in RRC_IDLE state when the UE performs an RRC connection establishment. In this case the RRC request the services of the MAC to access PRACH resources. However in the case of a SR, the RRC is not used to request the services of the MAC to access PRACH resources. Therefore, RAN2 should decide that ACB is required to mitigate RACH overload due to MTC SR, then RAN2 will need to consider at what layer (RRC or MAC) that ACB is specified for mitigation of RACH overload by MTC SR.
Proposal 4.1: RAN2 should consider whether it is necessary to control RACH overload created by MTC devices in RRC_CONNECTED and/or a large number of SRs. 
Proposal 4.2: If Proposal 4.1 is agreed, then RAN2 should consider the necessity of consolidating the ACB specification in the MAC layer. 
4 Conclusion 

Observation 1: It is desirable that a RAN overload control method can respond quickly to changes in cell loading.

Proposal 1: RAN2 should allow a change to the overload control SIB data for the time tolerant MTC devices without waiting until the MPB (Modification Period Boundary).
Proposal 2: RAN2 should consider ways for the time tolerant MTC devices to update the overload control parameters quickly, (e.g. paging notification and SIB reading in RRC connection establishment).

Proposal 3: If an ACB allows an MTC device access to the cell, then a Back-Off scheme should be applied.

Proposal 4.1: RAN2 should consider whether it is necessary to control RACH overload created by MTC devices in RRC_CONNECTED and/or a large number of SRs. 
Proposal 4.2: If Proposal 4.1 is agreed, then RAN2 should consider the necessity of consolidating the ACB specification in the MAC layer. 
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