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1. Introduction
This document reviews the standardisation status and discussion on the use case of RACH optimisation and proposes the SON architecture for this use case.
2. Review on RACH Optimisation use case discussion
RACH Optimisation use case was first discussed in RAN2 and RAN3. 

The necessity from radio interface perspective was discussed in RAN2, and RAN2#59 [1] agreed to adopt the use case. 
The work split requires for RAN2 to work on the measurement definition and SA5 on defining the architecture and interface for the measurement to be conveyed. Therefore, RAN2 has defined the measurement ‘received random access preamble’ (measured separately for dedicated, random-low, random-high) and captured it in TS36.314. However, the decision was conditional; in a meaning that confirmation from SA5 is required.
The discussion in RAN3 took place on the specification format of the use case description. It was agreed to capture this use case into RAN SON use case in TS36.902, however this use case was not agreed to be included into TS36.300 as part of Rel.8 SON use case due to the open issue on the SON Architecture.
This paper aims at proposing the most effective SON architecture for this use case so that it can be reviewed from RAN and SA5 perspective.

3. SON Architecture for RACH Optimisation

RACH Optimisation use case is a way to minimise the probability of RACH collision, which will results into maximising the success rate or reduce the delays in radio interface procedures that requires Random Access procedures. The expected results are e.g. small call setup delays, small data resuming delays from UL unsynchronised state, small handover delays, high call setup success rate and high handover success rate.

RACH Optimisation SON use case requires the following input measurement (measured at the eNB):
- Number of received RACH preambles in a cell in a time interval
- It is measured per preamble range (dedicated, random-low, random-high)
- It is averaged over PRACHs configured in a cell
The output parameters are the following:
- RACH resource unit allocation
- RACH preamble split (among dedicated, random-low, random-high)
- Access Class barring information and backoff control parameters
- RACH transmission power control parameters

For details on RACH Optimisation use case description, see [2]. 
Reasons to adopt centralised SON Architecture

Due to the following reasons, it is considered that it would be an advantage to adopt a centralised SON Architecture for this use case.
· The necessity of adjusting RACH configuration whenever cell coverage change occurs to reduce uplink interference which is caused by PRACH transmit power control.
For example if a network configuration e.g. antenna tilting is changed, the coverage cell in the vicinity will be changed. This will result to a change of uplink interference towards the neighbour cell caused by the PRACH transmit power control. To coordinate the amount of uplink interference between each cells (of different eNBs), it is necessary to configure the optimum the PRACH transmit power control parameter. Thus, a centralised entity is necessary to perform the adjustment since the coverage area change may involve areas with cells of different eNBs. 
· The necessity of checking, detection and adjustment of RACH configuration due to change of Access Class barring setting in a cell.
In the case of Access Class barring setting change occurs in a cell, the change may affect the call arrival rate in the neighbour cell, which will result to the change of amount of RACH in each cell. The operator may needs to check the RACH performance/usage in each cell, and detects whether there is any problem on RACH performance due to the change. If there is a problem, an adjustment in RACH configuration may be needed.
To perform the check, detection and adjustment process that covers cells of different eNBs, a centralised entity is necessary.
· The optimum RACH configuration can be performed aligning with other centralised OAM/SON-initiated network configuration, e.g. antenna tilting, handover parameters optimisation. 
· RACH configuration report for performance monitoring can be easily done. 
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Figure1: Proposed SON architecture for RACH Optimisation use case
Functional Allocation

As shown in figure 1, the functional allocation for the proposed architecture is as the following:

· eNB

· Measures the ‘received random access preamble’ (for each dedicated, random-low, random-high), per cell, in a time interval

· Report the measurement to the SON server

· SON server

· Collects the measurement report
· Calculates the optimum RACH parameter configuration for each cells involved when ever needed, e.g. whenever network configuration change occurs.

4. Proposal

It is proposed to agree on the following way forward:

· to discuss and agree on the proposed centralised SON architecture for RACH Optimisation use case in SA5-RAN3 joint meeting
· to ask RAN2/3 to capture the agreement and continue the necessary specification work

· to ask SA5 to capture the agreement and continue the necessary specification work
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