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1. Introduction
In TR37.868 [1] a number of solutions have already been identified to address RAN overload control. This document tries to analyse the actual requirements for Rel-11 and then suggests a way forward, based on the proposals discussed so far.

2. Requirements and way forward for RAN overload control
It is believed that during the discussion on RAN overload control two different requirements have often been mixed together. 

A first obvious requirement is to protect the access network and then the access performance of legacy UE devices, also in case of almost simultaneous access attempts from a huge number of MTC (or better, ‘delay tolerant’) devices.

All the solutions aiming at completely barring, or at least spreading in time, access requests from ‘delay tolerant’ devices go in the direction to fulfil this basic requirement.

But besides the protection of legacy UE devices, it is believed that some solutions should be introduced also to enhance the access performance of ‘delay tolerant’ devices.
Proposal 1: Confirm that two different requirements exist in Rel-11 regarding RAN overload control:

· Ensure that the access performance of legacy UE devices is not affected 
· Improve the access performance of a potentially huge number of ‘delay tolerant’ devices accessing the network at the same time
The first requirement can be addressed by a number of solutions, as currently described in [1]. Among them, the most promising ones (and the ones with the highest number of supporters) are:
· Access Class Barring-based solutions and 

· MTC specific backoff schemes.

With a CR agreed in [2], SA1 has recently decided to specify a requirement for Extended Access Barring for UEs ‘more tolerant to access restrictions than other UEs’. The idea is that in congestion situations, the operator is allowed to restrict access from UEs ‘configured for Extended Access Barring’ while permitting access from other UEs. 
It is then suggested to fulfil the SA1 requirement with the introduction of an Extended Access Barring (EAB) scheme, which would be applicable for UEs performing ‘delay tolerant’ access requests. A document describing how this requirement could be introduced in RAN specs is available in [3].
Proposal 2: An Extended Access Barring shall be defined as a baseline solution to ensure that the access performance of legacy UE devices is not affected.

However, it is expected that Extended Access Barring could only be used to bar ‘delay tolerant’ devices in a semi-static way, e.g. to prevent ‘delay tolerant’ users roaming from a partner network.

In fact, due to the limitations in SIB change, the efficiency of an Access Class Barring-based solution heavily depends on the speed of the access requests surge. While such solutions can be quite efficient in case of slowly changing load condition (e.g. if the access surge is spread over 60s), they cannot deal with quickly changing load condition (e.g. rapid changes over a few seconds). 

It is then suggested that, in addition to an EAB scheme, a MTC specific backoff scheme is introduced to allow faster reaction from the network when a huge amount of almost simultaneous access requests from ‘delay tolerant’ devices needs to be spread in time. A paper discussing the introduction of a MTC specific backoff scheme for LTE is available in [4], together with some simulation results.

Proposal 3: Besides the introduction of an Extended Access Barring scheme, a MTC specific backoff scheme should be introduced to spread in time ‘delay tolerant’ access requests in case of quickly changing load conditions.

Proposals 2 and 3 presented so far would be sufficient to achieve the first goal (i.e. ensure that the access performance of legacy UE devices is not affected), however they would not lead to an overall performance improvement for ‘delay tolerant’ devices: spreading access requests in time would ensure that sooner or later the connections would be served, but for sure the overall application delay would increase.
It is then suggested to further investigate one of the possible solutions already hinted in the TR [1], namely the possibility to have a ‘dynamic allocation of RACH resources’. The basic idea is that, when the load due to legacy (i.e. not delay tolerant) devices is low, the network could dynamically allocate additional RACH resources for MTC/‘delay tolerant’ devices, with the goal to improve their access delay performance. When the load of legacy devices (performing higher priority requests) increases, the additional RACH resources for ‘delay tolerant’ devices would be released, avoiding any impact to the PUSCH performance of legacy devices. Of course the access delay performance improvement for ‘delay tolerant’ devices would degrade, but in case of network congestion this would clearly be acceptable.
Proposal 4: dynamic allocation of additional RACH resources for ‘delay tolerant’ devices shall be investigated as a solution to enhance access delay performance for ‘delay tolerant’ devices in case of no network congestion.
3. Conclusion
This document analyses the requirements for Rel-11 for RAN overload control due to MTC devices and suggests a way forward based on the 4 proposals below:

Proposal 1: Confirm that two different requirements exist in Rel-11 regarding RAN overload control:

· Ensure that the access performance of legacy UE devices is not affected

· Improve the access performance of a potentially huge number of ‘delay tolerant’ devices accessing the network at the same time
Proposal 2: An Extended Access Barring shall be defined as a baseline solution to ensure that the access performance of legacy UE devices is not affected.

Proposal 3: Besides the introduction of an Extended Access Barring scheme, a MTC specific backoff scheme should be introduced to spread in time ‘delay tolerant’ access requests in case of quickly changing load conditions.

Proposal 4: dynamic allocation of additional RACH resources for ‘delay tolerant’ devices shall be investigated as a solution to enhance access delay performance for ‘delay tolerant’ devices in case of no network congestion. 
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