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1 Introduction 
RACH parameter optimisation provides significant benefits to the deployed network – in particular, it minimizes unnecessary interference and reduces the latency of successful RACH attempts. This document proposes a work-split between RAN3 and SA5 for specifying self optimisation of effective RACH parameter optimisation algorithms. 
2 High Level Principles

There are various RACH parameters that may be considered for optimisation. We consider a subset of these parameters, as well as summarizing the architecture under which these may be optimized.
1) pRACH-ConfigurationIndex. Optimisation of the pRACH Configuration Index across neighbors can minimize reuse of the same slots in neighboring cells. This has benefits in reducing the collision probabilities during access. In order to achieve this optimisation, it is useful for eNBs to share these SIB information with neighbors. Consequently, this is a task well suited for distributed optimisation over X2, to be specified by RAN3.
2) rootSequenceIndex. This could be centrally planned, particularly for restricted
 cells, in order to optimize reuse and (possibly) reserve a few for interference estimation. As such, the centrally planned root sequences may be specified by SA5. For unrestricted cells, inter-eNB sharing of information will assist in choosing the appropriate sequences – this exchange over X2 should be handled by RAN3.
3) Parameters in the RACH-ConfigCommon field. The UE begins its access with an initial transmit power, and subsequently ramps up its access power by deltas over a number of steps. These parameters guiding the UE’s access attempts are specified by the eNB. The number of power steps and the step size may be optimized to improve RACH performance. For instance, OAM could specify the targets to be achieved, e.g. 80% of RACH attempts should succeed in the first attempt. OAM could further specify the range of these parameters (e.g. preambleInitialReceivedTargetPower, powerRampingStep, preambleTransMax, mac-ContentionResolutionTimer etc) that the eNB can configure. Based on OAM input regarding the performance targets, the eNB can then use its history of UE RACH performances to optimally choose parameters in the designated range. RAN groups (RAN2) will provide the signaling for UEs to report RACH performance information to the eNB. 
3
Standardization Tasks: SA5 and RAN3
The optimisation of RACH parameters is thus a task to be tackled jointly by RAN groups and SA5. OAM needs to centrally plan some of the parameters, as well as provide guidance for some others. At the same time, sharing of information between eNBs assist in the self optimisation of several RACH parameters.

We propose below a set of information that may be exchanged over standardized interfaces. These will enable the eNB algorithms to self-optimize these RACH parameters.  
Proposal 1: For pRACH-ConfigurationIndex, SIB information should be shared by neighbours - this shall be specified by RAN3.
Proposal 2: The choice of rootSequenceIndex should be centrally provided and optimized for restricted cells - this shall be specified by SA5. For unrestricted cells, inter-eNB sharing of information will assist in choosing appropriate sequences – this shall be handled by RAN3.
Proposal 3: Performance targets and parameter ranges for RACH-ConfigCommon parameters may be provided by the OAM – this shall be specified by SA5. RAN groups (RAN2) will provide the signaling for UEs to report RACH performance information to the eNB.
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� The term ‘restricted’ as used here indicates a cell whose access sequence is chosen from a restricted set of sequences. Specifically its highSpeedFlag [2] is set to True. For example, a cell that is configured to support very high speed UEs will limit its access sequences to the restricted set.  
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