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1. Introduction
LS on RACH optimisation use case [1] from RAN2 was received in the RAN3#59 meeting. The LS informed that the RACH Optimisation use case with the necessary measurement to standardise was agreed in RAN2, and RAN3 was asked to capture the agreed use case into the relevant specification.
This paper proposes two text proposals to capture RACH Optimisation use case in stage2 TS36.300 and SON TR 36.902.

2. Text Proposal for TS36.300
22.x  RACH optimisation

22.x.1  Objective
The objective of this use case is to optimise the RACH configuration, including:

· RACH resource unit allocation;

· RACH preamble split (among dedicated, random-high, random-low);

· RACH persistence level and backoff control;
· RACH transmission power control.
22.x.2  Description

The RACH configuration has critical impacts to system performance:

· The RACH collision probability is significantly affected by the RACH configuration, making this a critical factor for call setup delays, data resuming delays from the UL unsynchronized state, and handover delays. It also affects the call setup success rate and handover success rate;

· Since UL resource units need to be reserved exclusively for RACH, the amount of reserved resources have impacts on the system capacity.

The optimum RACH configuration of a cell depends on a number of factors, including at least:

· Population under the cell coverage;

· Call arrival rate;

· Incoming handover rate;

· Whether the cell is at the edge of a tracking area;

· Traffic pattern, as it affects the DRX and UL synchronization states, and hence the need to use RACH.

Since these are affected by network configurations (e.g., antenna tilting, transmission power settings and handover thresholds), any change in these configurations would also affect the optimum RACH configuration. For example, if the antenna tilting of a cell is changed, the coverage of cells in the vicinity will be changed, consequently affecting the call arrival rate and handover rate at each cell. This will affect the amount of RACHs in each cell, including the usage per range of preambles. Then, the operator will have to check the RACH performance/usage in each cell and detect any problems on RACH associated with the applied changes. If required, it may further trigger some adjustments in RACH configuration. Hence, standardised measurements on the RACH performance/usage are indispensable, and need to be collected at a central OAM/SON entity.
22.x.3  Required inputs
The use case requires the following measurements to be standardized:
· Number of received RACH preambles (measured at eNB)

Definition:  This is the number of received RACH preambles in a cell in a time interval. It is measured per preamble range (dedicated, random-low, random-high), and averaged over the PRACHs configured in a cell.

Interface:  The measurement is reported to a central OAM/SON entity.

Other measurements, including UE measurements are FFS.

3. Text Proposal for TS36.902
4.x
RACH Optimisation
4.x.1
Use Case description

Objective: 
The objective of this use case is to optimize the RACH configuration, including:

· RACH resource unit allocation;

· RACH preamble split (among dedicated, random-high, random-low);

· RACH persistence level and backoff control;
· RACH transmission power control.
Expected results: 
- Reduction on RACH collision probability, which results into:

- small call setup delays
- small data resuming delays from UL unsynchronized state
- small handover delays

- high call setup success rate

- high handover success rate

- Optimisation on the amount of UL resource unit reserved for RACH which brings a positive System Capacity impact.
4.x.2
Solution Description

4.x.2.1
Input data, definition of Measurements or Performance data
The following input data (measurement to be standardised) is to be measured at the eNB 

· Number of received RACH preambles
The definition of [Number of received RACH preambles]:

· The number of received RACH preambles in a cell in a time interval. It is measured per preamble range (dedicated, random-low, random-high), and averaged over the PRACHs configured in a cell.
Note: Other measurements, including UE measurements are FFS.
4.x.2.2
Output, influenced entities and parameter
The output parameters are:

· RACH resource unit allocation;

· RACH preamble split (among dedicated, random-high, random-low);

· RACH persistence level and backoff control parameters;
· RACH transmission power control parameters.
4.x.2.3
Impacted specifications, procedure interactions and interfaces
The measurements listed in 4.x.2.3 are reported to a central OAM/SON entity.

Impacted interface and specification: Interface towards the central OAM/SON entity and the related specification. 
Note:
The name of the impacted interface is to be clarified once the OAM/SON architecture (Reference Model) for this use case is studied and finalised in SA5 [2].
4. Proposal

It is proposed for RAN3 to agree to capture the above text proposals in section 2 and 3 into TS36.300 and TS36.902 accordingly.
5. Reference
[1] R3-080009 “LS on RACH optimisation use case,” RAN2.
[2] S5-080537, “LS on RACH Optimization Use Case,” SA5.
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