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1 Introduction 
As part of the SON framework ([1,2]), one of the action items was RACH parameter optimization. In the joint RAN3-SA5 meeting, a work split was proposed between RAN3 and SA5 [3]. 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 the SON architecture for RACH along with proposed actions for the SON optimization. 

Note that this mainly deals with contention based access, as contention free access optimization is similar to the network scheduling and budgeting for data traffic, and hence is not addressed here.
2 Goals of RACH Optimization

RACH optimization has the following three main objectives:

1. Minimize access delays for all UEs in the system
· Incoming probe must have sufficient power for the eNB to detect.
2. Minimize UL interference due to RACH

· Too high power causes unnecessary interference to other eNBs.
· Trade-off between latency and interference.
3. Minimize interference among RACH attempts

· Configure neighbouring cells to minimize sequence/frequency overlaps.

· Choose call parameters to account for mobile velocity (high speed [≥ 300kph] vs. Normal).
3 SON Architecture for RACH
There are various RACH parameters that may be considered for optimisation. In this contribution, the parameters that can be optimized from a SON perspective are treated. Note that the eNB can perform a number of local optimizations in addition to these to make the system work efficiently, but that is beyond the scope of this document.
3.1 Minimize Access Delays
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. The eNB can locally optimize these parameters if it is able to receive the appropriate RACH history information.

The number of access attempts could be reported in a RRC message (e.g., the number of access attempts could be specified in the preamble). However, only the successful attempts can be reported in this method. In addition, a SON report from each UE to a SON server [4] should contain the number of RACH attempts for both successful and unsuccessful attempts.
3.2 Minimize UL Interference due to RACH
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 (cf. Fig. 1). 
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Figure 1: RACH Procedure
The number of power steps and the step size may be optimized to improve RACH performance. OAM could specify the range of these parameters (e.g., preambleInitialReceivedTargetPower, powerRampingStep, preambleTransMax, mac-ContentionResolutionTimer, etc.) that the eNB can configure. Based on operator input regarding performance targets, the eNB can optimally choose parameters in the designated range. 
3.3 Minimize Interference Among RACH Attempts

The pRACH-ConfigurationIndex can be optimized across neighbours to minimize reuse of the same slots in neighbouring cells – this is useful in avoiding RACH collisions when the same frequency resource gets reused in neighbouring cells. In order to achieve this optimisation, it is useful for eNBs to share this SIB information with neighbours. Consequently, this is a task well suited for distributed optimisation.

rootSequenceIndex could be centrally planned, particularly for restricted
 cells, in order to optimize reuse and (possibly) reserve a few for interference estimation. The centrally planned root sequences may be specified by OAM. This is useful in calculating the interference caused in the RACH area in an eNB, and may be relayed back to the OAM, for better optimization. For unrestricted cells, inter-eNB sharing of information will assist in choosing the appropriate sequences.  

3
Proposal
The proposals for RACH optimization are as follows:
Proposal 1: Report the number of successful RACH attempts over RRC.
Proposal 2: Report the number of access attempts (both successful and unsuccessful) to a UE SON Server..
Proposal 3: Allow OAM to configure range of MAC parameters (initial Tx power and step size). Following this, eNBs can locally perform the optimization of MAC parameters.
Proposal 4: Allow eNBs to share information about interference in the RACH region with OAM, and neighboring eNBs. 
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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.  





PAGE  
3/3

