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1 Introduction
A Study Item on “Smart Congestion Mitigation in E-UTRAN” has been agreed at RAN#61 with the target handling congestion in E-UTRAN networks. RAN2#83bis initiated the discussion on this SI and agreed that the focus of this SI should be on “The inability of LTE to prioritize VoLTE calls over other data in access barring and/or connection establishment, leads to establishment failure of VoLTE calls and is therefore considered as key issue in this SI.”
Multiple specific access barring solutions have been proposed and been standardized for different scenarios over the last releases. For each specific access barring concept an approach was chosen which added new barring bits. This contribution is aimed at proposing a more generic framework for up-prioritizing and down-prioritizing application services such as VoLTE calls.
2 A new future proof RACH overload control mechanism
During Rel-10 work of RAN overload control for MTC in 3GPP RAN#71 a simple but future proof solution has been presented by Deutsche Telekom with the ability to allow down-prioritization of certain access request and on the other hand also allowing up-prioritization of certain requests [1][2]. Further, this approach allows for UE individual control of prioritization of random access.
In a nutshell this solution consists in using a barring scaling coefficient which is applied on the ac-Barring-Factor (probability) so that overall access probability can be increased (up-prioritization) or decreased (down-prioritization). By applying this scaling for different services the network can control the amount and likelihood of successful random access attempts. In case of smart congestion mitigation being prioritized for VoLTE attempts this would introduce an up-scaling approach for this specific service. 
To illustrate the concept, a barring rate of 75% is assumed which mean that the ac-Barring-Factor IE is set to p25 [3]. Based on the UE internal random draw the access probability for all types of access is 25%.

In order to increase the access probability a “barring-scaling” IE, in this case for VoLTE access attempts, would be introduced on the BCCH. If the UE now attempts access for a VoLTE call the UE would read the ac-Barring-Factor IE (which is set to a relatively low value as the cell in question is already near to congestion) and would also read the VoLTE-Barring-Scaling IE and apply a mathematical operation by utilizing both the parameters. As an example, a simple multiplication of the access-barring-factor and the VoLTE-barring-scaling can be performed. Thus, the probability of having a VoLTE access attempt would be:

PVoLTEattempt = Pr{ rand <  ac-Barring-Factor* VoLTE-Barring-Scaling}  with VoLTE-Barring-Scaling ≥ 0 
So in case the probability of access attempts for VoLTE calls is it to be increased, the VoLTE-barring-scaling IE could be set, for example, to 2. Therefore the overall barring rate for VoLTE would be 50% rather than 75% as indicated by the ac-Barring-Factor only.
The mathematical operation as well as the new IE VoLTE-barring-scaling on the BCCH including a finite set of values (e.g. 4 or 8) needs to be worked out in details and introduced in the RRC specification. 
The same approach can be reused likewise for down-scaling for services which should have less priority than VoLTE in this example. 
3 Proposals
Proposal 1: RAN2 is kindly requested to discuss and agree the concept to assign VoLTE specific barring scaling coefficient, where the access to RACH can be controlled by barring scaling coefficient for VoLTE in combination with already existing methods (random draw by the UE) and the existing Access Classes.  
Proposal 2: Besides the introduction of common barring scaling coefficient for all UE in a cell, UE specific access barring scaling coefficient for VoLTE should be discussed in RAN2. This UE specific coefficient would be used with dedicated signaling or via BCCH for a defined group of UEs.
Proposal 3: The proposed approach should be used for other extensions of the access barring concept in E-UTRAN in the future. This applies for example for application specific access control (ACDC) in future releases or the approach of up-prioritization of MTC access attempts if deemed necessary.
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