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1
Introduction

During the RAN#58 meeting, a new Rel-12 Study Item was approved on Further EUL Enhancements [1] targeting, as high priority objective, improving HSPA UL capacity. 

One of the study areas is about “Improvements to current access control mechanism to provide efficient approach for UTRAN in case of uplink overload”  

This paper describes one potential improvement in the UL access control scheme, particularly suitable in case of UL access overload or congestion (mostly a re-submission of [3]).
2
Discussion 

Current 3GPP cellular standards define few mechanisms to control access of mobile devices when the RAN (Radio Access Network) is overloaded or congested, in addition to the RACH procedure (e.g. reject/NACK and/or PRACH repetition). 
Such mechanisms apply to all devices (e.g. ACB), or to delay tolerant devices and/or applications (e.g. EAB). For these mechanisms, RAN can broadcast a list of Access Classes that are allowed to access the network at a given time. Prior to access, a device shall check the broadcast ACB/EAB list to determine its rights to access, based on the access class it has been assigned (per UE or per call). 

A problem with these standard mechanisms is that they are not robust enough to handle scenarios of high traffic congestion. For instance, when the number of devices accessing the network simultaneously becomes very large, as it could happen in areas or cells characterized by a large population of smartphones (e.g., in case of mass events such as concerts, sport exhibitions, congresses/conferences etc.) or MTC devices (e.g. high density of smart meters, sensors etc.).
In particular existing mechanisms rely on a certain assignment and distribution, to each device or application, of access classes. The uncontrollable uniformity of such distribution in a specific cellular coverage area will impact the effectiveness of handling overload or congestion situations in that area. 
Furthermore, those schemes are expected to have performance issues when many devices belonging to one access class (previously barred) are allowed to access the network, as they can still attempt to access within a very short time window, thus creating overload/congestion. Such behaviour will cause poor access success probability and a large number of devices transmitting simultaneously, with likely severe impacts to UL noise (RoT). 

One potential improvement to the current access overload control schemes is to introduce a further level of control, based on a uniform access delay mechanism, such that devices are configured to randomize their access in a uniformly distributed fashion. For example, the RAN could configure and indicate to the UEs a parameter (say “Uniform_Delay”) by which it controls the access congestion: those UEs will delay their access attempt by a random amount of time that is uniformly distributed in the range [0, Uniform_delay]. This access check could be configured independently from the existing access control schemes based on access classes, and could be part of the RACH procedure or E-DCH resource allocation. The network control could be based on dedicated signalling to specific UEs (to control further UL activity in connected mode), or broadcast signalling to all UEs in a specific cell (to control access in Idle or PCH/FACH states).

Uniform delay spreading is expected to provide better performance in case of RAN overload or congestion; in particular it would achieve better access success probability and maintain a uniform and optimal loading on the system due to the fact that the number of devices transmitting simultaneously stays fairly constant.
Some considerations on the proposed access control mechanism and its benefits, though in the context/scenario of RAN overload control for MTC devices, can be found in [2].
Proposal 1: Consider uniform access delay as a potential enhancement for UL access control in Rel-12, and evaluate its performance benefits as part of this study item.
3
Summary and Conclusion

In conclusion, the following is proposed: 
Proposal 1: Consider uniform access delay as a potential enhancement for UL access control in Rel-12, and evaluate its performance benefits as part of this study item.
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