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1 Introduction 
As part of the SON framework ([1,2]), RACH parameter optimization was deemed to provide significant benefits to the deployed network – in particular, it minimizes unnecessary interference and reduces the latency of successful RACH attempts (see Section 4.7 of [3]). This document proposes the RACH parameters that could be configured by the OAM for a given range, and then optimized by the eNB for the particular deployment. 

2 OAM Configurable RACH Parameters 
The two parameters that can control the access probe powers are: preambleInitialReceivedTargetPower and powerRampingStep. In addition, mac-ContentionResolutionTimer can be set to randomize subsequent access attempts, while preambleTransMax can limit the maximum number of transmissions of the RACH attempt. The eNB can locally optimize these parameters if it is able to receive the appropriate RACH history information.

Note that the objectives of the RACH SOF are to minimize access delays for all UEs in the system, i.e., the incoming probe must have sufficient power for the eNB to detect. Thus, if it is found that the UEs are taking too many RACH attempts to get through, it is a good indication that preambleInitialReceivedTargetPower needs to be raised. In case the power from the UE is too much such that some neighbouring Femto cells are being overloaded, this power needs to be reduced. This optimization is best controlled through the OAM, which can give an eNB a set of values within which to optimize the parameter set.

However, one must also be careful to minimize UL interference due to RACH and PUSCH, as too high a power causes unnecessary interference to other eNBs. Therefore, the parameter powerRampingStep should be carefully selected. If too many attempts are being made, the step size should be made larger, but if too wide a variation is seen among the UEs, the step size can be made smaller to avoid unnecessary interference. Similarly the parameter preambleTransMax should be set to limit the maximum transmit power of an UE, as beyond this the interference caused is unacceptable.

Further, to minimize interference among RACH attempts, mac-ContentionResolutionTimer should be appropriately set to minimize unnecessary collisions, thus reducing system access time.
While algorithms for RACH optimization should be located in the eNB, in order to enable RACH optimization:

· The relevant RACH parameters should be autoconfigurable by the eNB. 

· OAM should be able to configure a list of values for these parameters, 

· eNB should be able to pick a value from within this configured list, using proprietary algorithms for RACH optimisation. 

Consequently, OAM should have the ability to configure lists of values for the relevant RACH parameters.
3 Recommendation 

OAM shall have the ability to configure lists of values for the following RACH parameters: 
	Parameter
	Specification
	Section Number
	Scope

	preambleInitialReceivedTargetPower
	TS 36.331
	6.3.2
	Cell

	powerRampingStep
	TS 36.331
	6.3.2
	Cell

	preambleTransMax
	TS 36.331
	6.3.2
	Cell

	ContentionResolutionTimer
	TS 36.331
	6.3.2
	Cell


eNB support for list of values of the above parameters shall be mandatory. 
Based on OAM input regarding performance targets, the eNB can optimally choose parameters in the designated list. Note that the OAM providing a list of the parameters gives control to the operator to limit the flexibility of the eNB specific algorithm, and thus helps in smoother system operation. 
Proposal: Send an LS to SA5 requesting that OAM configure a list of values for the optimization of the above RACH parameters.  
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