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1. Introduction
RAN WG2 has agreed to support a SON use case “RACH optimization” ‎[1] and the use case has been included in 36.902 ‎[2]. At RAN # 42 a work item on SON within the Release 9 was established and the respective work item was agreed in ‎[3]. The proposal was to include the following SON use cases for Release 9:
· Coverage and Capacity optimization

· Mobility Load balancing optimization 

· Mobility Robustness optimization

One of the criteria for choosing the candidate SON functions for Release 9 is the phase (i.e., initial roll-out, early phases of operation, and mature NW with high load), in which they are most relevant. In this contribution we analyze the appropriate phase in which RACH optimization is mostly relevant. We conclude that RACH optimization is mostly relevant in during the early phase of network operation and, consequently, RACH optimization should be introduced in Release 9.

2. RACH Optimization in Release 9
The setting of RACH parameters in LTE depends on a multitude of factors, e.g., the uplink inter-cell interference (from PUSCH), RACH load (call arrival rate, HO rate, tracking area update, and traffic pattern and population under the cell coverage as it affects the UL synchronization states and hence the need to use random access), the cubic metric of the preambles allocated to a cell, whether the cell is in high-speed mode or not, and uplink (UL) and downlink (DL) imbalances. An automatic RACH optimization function monitors the prevailing conditions, e.g., changes on RACH load, uplink interference, determines and updates the appropriate parameters such that requirements on performance are satisfied.

Optimal RACH performance is key to obtain high coverage and low delays, e.g., call setup delays, data resuming delays from the UL unsynchronized state, and handover delays. A poorly configured RACH may result in low preamble detection probability and low coverage. Further if RACH is not dimensioned according to prevailing traffic load, then this may result in unnecessarily high access delays. Since random access is the first step taken in order to commence services, it is of paramount importance that the performance of RACH is satisfactory. RACH performance will have an effect on multiple features and characteristics that are vital from early network operation, e.g., cell coverage, access delay, and handover performance.

RACH optimization is about setting the optimum RACH coverage and random access delay which is vital for the operator in early network deployment. For example, the coverage of a cell is limited by the RACH coverage. Further, RACH parameters need to be updated if there are parameter/configuration changes due to eNodeB SON/RRM functions and/or network configuration setting, e.g. antenna tilting, transmission power settings and handover threshold. As such, the ability to auto tune the RACH capacity and coverage would likely be a precondition, and seems essential to enabling auto tuning of other parameters, since the RACH performance is probably affected by execution of other SON functions.
It is therefore suggested that the RACH optimization use to be included for Release 9.
3. Proposal
It is proposed that RAN agrees to include RACH optimization in the Release 9 work item ‎[3], since RACH impacts coverage and access delay (and therefore handover delay), and RACH parameters need to be updated as a result of parameter/configuration changes due to SON/RRM functionalities.
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