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1. Introduction

The purpose of this document is to present a new method for testing performance of MS in 3G systems.  

In GSM systems the method is used, where MS receives a frame from System Simulator in downlink and loops it back in uplink to System Simulator. The system simulator calculates, if frame has errors caused by data transmission or MS functionality. This method is useful, because in GSM systems the capasity of data transmission is symmetric in uplink and downlink directions. In 3G systems the data transmission can be unsymmetric in uplink and downlink directions and the unsymmetric situation has to be tested. Furthermore, the requirement of equal bit rates to uplink and downlink for MS does not exist in current 3GPP specifications.

2. proposal for testing data transmission  

2.1 Method

Two alternative methods are proposed for decision:
Method 1): The [tester] has bit sequence generator, which generates pseudorandom bit sequence. The bit sequence generator is initialized with certain seed number. The MS has equally working bit sequence generator i.e. if the seed numbers are equal in [tester's] generator and MS's generator, then generated bit sequences are equal. The MS has also unit of comparison and unit of statictics. The unit of statictics has connection to [tester] for sending results of statistics to tester. The bit sequence generators have to work synchronously for comparison bit sequences.

Or

Method 2): The [tester] has bit sequence generator, which generates pseudorandom bit sequence. The bit sequence generator is initialized with certain seed number. The MS knows the bitsequence. Let's call it as MS local bit sequence. In ideal conditions MS local bit sequence and bit sequence sent by [tester] are syncronized. The MS has an unit of comparison and an unit of statictics. The unit of statictics has connection to [tester] for sending results of statistics to tester.
2.2 Procedure

At first MT call is set up according to the generic call set up procedure. The [tester] sends CLOSE_Multi-slot_loop_CMD. The message contains identifier for MS, so that MS knows to start comparison and statistical operation. If a TCH is active, the MS shall close its TCH loop for the TCH specified and send back to the [tester] a CLOSE_Multi-slot_loop_ACK message. Let's call this kind loop back type as 'G' (see figure 1). 

When G loop is activated, the [tester] can start to transmit test data. The bit sequence sent by [tester] and MS local bit sequence are synchronized in ideal conditions. Functionally data transmission and data reception are working in Layer 1 level. After syncronization, the measurement is started and e.g. fading, noise and interference signal are connected. When G loop is activated, MS compares received bit sequence and MS local bit sequence and calculates e.g. BER and/or FER. Because in G loop received signal is channel encoded, also MS local bit sequence has to be channel encoded. The calculated results are sent in uplink to [tester] in certain period. 

The command for open test loop is OPEN_Multi-slot_loop_CMD message and it is sent by [tester]. This message does not need any idenfier, because only one loop can be activated in same time. The MS opens the loop and sends OPEN_Multi-slot_loop_ACK message to [tester]. 

The H loop differs from G loop so that data is channel decoded before it tested by MS (see figure 1). Furthermore, the MS local bit sequence does not need to be channel encoded.

The loop G is comparable to C loop in GSM and loop H is comparable to loops A/D/E/F in GSM.
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Figure 1: Proposed test loops in MS.

3. Test arrangement for verifying the correct operation of MS internal BER/FER calculation Text proposal

3.1 Background

Reliability is required for acceptance of internal MS BER/FER calculation to conformance testing of mobiles.  The method has to be reliable and independent of the implementation of this internal calculation algorithm in mobile. 

3.2 Desciption of method

The original, known pseudorandom bit sequence used in BER/FER calculation is manipulated in [tester] by predefined factor to contain known amount of erroneous bits. This manipulated bit sequency having then known BER and FER values, is transmitted to the mobile. This is done in ideal signal conditions, where additional errors are not assumed to appear in downlink path. 

Mobile assumes to get original error free known bit sequency and shall report difference of bits as erronous bits, BER or FER to uplink. 

This test is repeated with several BER/FER values to get estimation of the algorithm operation with different ratio of bit errors. Resulted BER values shall change linearly compared to amount of erroneous bits.   

Estimation of correct operation of the BER/FER calculation algorithm is done by comparing the generated BER/FER to reported values by the mobile. Reported values shall not be less than transmitted values in any of the generated BER/FER values. 





Figure 2. Test arrangement for verifying correct implementation of MS internal BER/FER calculation.

4. Conclusions

The data transmission functionality of 3G terminals is not possible to test with methods used in GSM systems. This document provides proposal method for testing, how e.g. high bit rates (unsymmetric downlink and uplink) can be tested with easy and reliable way. 
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