TSG-RAN Working Group 4 (Radio) meeting #12

May 22nd – May 26th, 2000 Turku, Finland





TSG R4 (00)0482

Agenda Item:
7.3

Source: 
Ericsson

Title: 
RACH evaluation

Document for:
Discussion

___________________________________________________________________________

1. Introduction

It has been proposed to include RACH performance in the 3GPP release 2000. This document proposes a method to evaluate RACH based on functionality and performance. Due to the complex dynamic Random Access procedure, this document describes the node B adapted performance test methods.  

2. RACH performance evaluation

In the Random Access (RACH) procedures defined in 3GPP, an initial access is done by ramping a short preamble. The message part is transmitted when the AI (on AICH transmitted from the BS) is detected by UE.  Due to the dynamic nature of RACH procedure, we propose to evaluate the RACH performance on node B level by separately testing the preamble part and message part.
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· False alarm performance

False preamble detection results in unnecessary usage/allocation of RACH demodulator and decoder resources in the node B. It will also lead to false transmission of AICH, which increases the DL load, therefore the false alarm probability should be kept low.  

The false alarm performance test shall be done in presence of artificial noise or with random RF input.

Test with  random RF input  is for further study.

This test put requirements on the minimum allowable preamble power detection level. 

Proposed value for false alarm probability is less than [0.1 %].

· Preamble detection performance

The preamble detection probability should be high in order to obtain high throughput.  This test will then verify the accuracy of preamble detection level setting and is performed in two steps:

1. The preamble power shall be X dB below the preamble power detection level.

A proposed value for preamble detection probability is less than [1%].

2. The preamble power shall be X dB above the preamble power detection level. In this case the generation of AICH can be detected which indicates the correct functionality of preamble detection.

A proposed value for preamble detection probability is higher than [99.9 %].

· Demodulator (BLER)  performance

The purpose of this test is to evaluate the performance of the RACH channel message part.

For this case, we propose to use a test pattern including one preamble and the message part as following applied to the BS antenna port. 
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In this case, simulations shall be done for proposed BLER of 10% during AWGN channel and fading conditions to obtain the average Eb/Io (where Eb is the total energy in the preamble and message part divided by the number of user information bits).  We propose to use case 1 and case 3 defined in ref. [1]. For testing purposes the Eb/Io shall be transformed to C/I.

The correct generation of AICH can as well be tested which is a functional test.

The message part shall have the same power as the preamble due to the fact that in the cell boarders, the maximum MS power is limited. 

The power ratio between the control and data part of the message part can be chosen to[ –3] dB.
The timing between the preamble and shall be chosen to comply with ref. [2] and [3].

The preamble detection level for this test shall be the same as the preamble detection level in the previous test. 

Note that all tests shall be performed in presence of artificial noise (AWGN) in order to eliminate the calibration need of the receiver chain.

3. References

[1]
TS25.104

[2]
TS25.211

[3]
TS25.214

AICH





Preamble





             Data





            Control





             Data





            Control





AICH





Preamble





             Data





            Control











