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1. 
Introduction

The recently approved WI on Further EUL enhancements ([1]) includes the following target solution as enhancement to improve access control and performance in case of UL overload: differentiation of access delays or access restrictions according to UTRAN assigned priorities (for UE's in Connected Mode; Idle Mode may be considered).

The following agreements were reached at RAN2#85 with regard to such solution:
· RAN2 signalling will allow differentiation of access based on network assigned group. The UE may be configured with a group via dedicated signalling.  

· For each group the network will broadcast access parameters. The access parameters (and actions) are FFS.   

· The access control mechanism will be applicable for DTCH traffic in CELL_FACH or in CELL_PCH with seamless transitions. It is FFS whether the access control will be applicable to DCCH/CCCH.

This paper proposes to consider access delay as part of the parameters and actions related to those access groups.  

The idea to control and differentiate access delays has been already proposed, as a general enhancement, in previous contributions (e.g. [3]).
2. 
Discussion
As described in the study item TR ([2]), one way to differentiate UL access from different UEs, by using the concept of "Access Groups", is such that the network can indicate (via RRC signalling) the desired UE action, e.g. block the access or delay the access according to a specific timer.
Focusing on a potential mechanism to efficiently control UEs access delay, one efficient approach is to use a controllable uniform spreading delay: each UE delays its access attempt by waiting for a random amount of time that is uniformly distributed in the range [0, Tdelay], where Tdelay is signalled by the RAN (per group of UEs/traffic or for all UEs/traffic). In particular, UEs draw a random number in the interval [0, Tdelay] and wait for that duration; afterwards, they perform a UTRAN access attempt.
The diagram below summarizes, at high level, the proposed access delay control mechanism.

The advantage of using a uniform distribution, as opposed to other existing delay algorithms (e.g. based on a geometric backoff approach), is to avoid excessive delays that may be incurred by certain UEs (e.g. belonging to the tail of the geometric distribution). In fact, access delay becomes controllable by the RAN via the signalled Tdelay, representing the maximum delay experienced by any device. The setting of the uniform delay (Tdelay) can be more or less dynamic, based on network’s choice and/or conditions. For example, when a certain cell experiences low UL access intensity the NW could use/signal a small value of Tdelay, while in case of high UL access intensity the NW could increase Tdelay to spread more efficiently the access attempts thus minimizing RoT impacts.

3
Conclusion

Based on the above considerations, the following is proposed to RAN2.
Proposal 1: RAN2 should consider access delay as part of the parameters and actions related to the access groups. The delay control should based on a configurable uniform delay distribution: each UE delays its access attempt by waiting for a random amount of time that is uniformly distributed in the range [0, Tdelay], where Tdelay is signalled by the RAN.
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