
3GPP TSG RAN WG2 #59bis





     Tdoc-R2-074122
Shanghai, China, 8th – 12th October 2007

Agenda item:

4.9
Source:
NTT DoCoMo, T-Mobile, Telecom Italia
Title:


eNB measurements – M5: number of received RACH preambles
Document for:

Discussion and decision
1.  Introduction
Since the RAN WG meetings in March 2007 at Malta, a fleet of operators have been requesting to standardize measurements to be performed at eNB [1-8]. Despite significant efforts from operators, there has only been little progress on this issue. To move one step forward, this paper focuses on a single measurement item, i.e., the number of received RACH preambles (M5), and describes why this measurement needs to be standardized.
2. Use case: RACH optimisation
2.1  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 parameters.
2.2  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.

These are affected not just by user behaviours and service trends, but also by network configurations such as handover thresholds, tracking area configurations, DRX configurations and UL synchronization maintenance timers. As such, any change in these configurations would also affect the optimum RACH configuration. To ascertain that RACH configurations are appropriate, any inefficiencies on RACH need to be detected. This is especially important after a change of network configuration. Hence, the measurements on the RACH performance/usage are indispensable.
Through the course of network operation, the operator will tune various parameters to improve coverage, capacity, and GoS/QoS. These include antenna tilting, pilot powers, and handover thresholds, as well as introduction of new cells. These actions will affect the call arrival rate at each cell and the handover rate. 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 of each cell and the handover rate. This will change the amount of RACHs in the cell under subject, as well as at the neighbours. The usage per range of preambles would also change. Then, the operator will have to check the RACH performance/usage in each cell and see if the applied changes are not causing any problems on RACH in all cells. If required, it may further trigger some adjustments in RACH configuration. At multi-vendor boundaries, this will need inputs from both sides so that the applied changes are reasonable in both. Consequently, it is necessary that the measurements are comparable between different nodes.
It can be argued that the persistence level and backoff control are rather eNB internal processes. However, to optimise the policies/parameters, e.g., the persistence level P(N), Mmax, N_BO1max/min in UTRA, the RACH performance/usage needs to be collected and analyzed. Even if RACH parameters are self-optimised at individual eNB, the policy of optimisation should still be configurable by the operator, e.g., allowed RACH usage. To set the right policies, the operator needs to understand the current RACH performance/usage. As such, it is essential that the measurements performed in a standardized manner are reported to the central OAM/SON entity.
2.3 Required inputs

The RACH performance/usage can be described in a number of ways, and can be performed either at the UE and reported to the network or at the eNB. Although it can be discussed if any UE measurements, such as the delay in successfully acquiring an RA response (that was actually intended for the UE), can be discussed, it seems that the most effective and direct measurement for this use case is to measure the RACH load at the eNB. To optimise the preamble split, the RACH load at a point in time should be measured per range of preambles, i.e., dedicated, random-high, and random-low. Separate measurements per access cause, i.e., initial access, handover, UL resuming and DL resuming, can also be useful. Since RAN2 has decided that the same preamble split shall apply for all RACHs configured in a cell, the average value can be obtained for all RACHs in a cell. It can be assumed that they are measured at an interval order of 1 s to 1 min. From the reported RACH load, the operator can detect any problems/inefficiencies on RACH, and optimise the RACH configuration and control policies. It is FFS if any measurements are necessary from the UE.
3. eNB measurements to be standardized
The use case requires the following eNB measurement to be standardized:
· Number of received RACH preambles

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 RACHs configured in a cell. It is FFS if this is measured per RACH access cause, i.e., initial access, HO, DL resuming and UL resuming.
Interface:  The measurement is reported to a central OAM/SON entity.
4. Conclusions
RAN2 is requested to standardize the eNB measurement proposed above, if the use case is felt sufficient to justify the measurement. It is also requested to capture the use case described above in TS36.300 annex. The RAN3 template for the measurement item is attached for inter-WG communication.
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