3GPP GERAN #20

        Tdoc GP-041576

Bilbao, Spain, 21-26 June 2004

Agenda item 7.1.5.12

Source: Philips

Proposal for Asynchronous Interference SAIC Test 

1 Introduction

Basic SAIC performance simulations as considered for ARP performance specification [2] need several assumptions being fixed for simplicity. Nevertheless, some of these assumptions have to be varied in additional dedicated test cases in order to ensure robust operation of SAIC-capable MS in the field. 

This document
 proposes a test case for robustness and appropriate SAIC performance gain of SAIC capable MS in asynchronous network operation as a complement to the basic SAIC performance tests.

2 Proposal

An asynchronous interferer has basically two main differences compared to a synchronous interferer: 

1) the uncertainty about the TSC, and

2) the transition to an adjacent burst.

1)  
There is additional uncertainty about the TSC in asynchronous networks in the sense that the TSC of an interfering burst may overlap with any part of the wanted burst or may fall partially or fully outside the wanted burst. 

In the current specification, this uncertainty is efficiently modeled by absence of the TSC in a continuous random GMSK modulated interferer. It is proposed to keep this simple specification (which is a model for a synchronous interferer as well) [4]. This proposal avoids duplication of test cases for the synchronous and asynchronous case and avoids introducing the complexity of random TSC and random delay selection into these tests. 

2) 
The transition from an interfering burst to an adjacent burst may affect any part of the wanted burst. Various different situations are possible for this transition, affecting the amplitude and/or phase of the signal. A detailed analysis about the various situations can be found e.g. in [3]. While amplitude variations can be represented by existing test equipment to some extend, the phase transition is more a matter of concern both from a requirements and implementation point of view. There is a wide degree of freedom to characterize the transition, which is difficult to be implemented for test equipment. Any characterization (e.g. the uniform random phase transition assumed in link simulations for capacity estimations, see SAIC feasibility study [1], section 5.4.4) is only an example. Simpler examples can be used for testing. 

The continuous random GMSK modulated interferer used in the current specification is a valid model for asynchronous interference (assuming the same amplitude of the adjacent burst and continuous phase of the modulation), but does not challenge the MS with respect to the transition between the bursts. Therefore it is proposed to complement the continuous modulation tests by a dedicated test considering challenging burst transitions of the interfering signals. The simplest candidate signal is a burst transition with an adjacent time slot of zero amplitude (and irrelevant phase). Therefore this bursted interferer structure is proposed for specific clauses testing the specific asynchronous burst transition aspects. 

The test should be repeated with different delays of the interfering burst in the most critical range with a reasonable step size. Because delay situations between two BTSs in asynchronous networks tend to persist for a long time, it is reasonable to perform for example single co-channel interferer tests under fading conditions with a constant delay in the relevant critical case delay range. Especially cases when the burst transition affects the TSC of the wanted signal should be considered. 

A single multipath channel profile, e.g. TU50 no FH, should be sufficient. The performance requirement should be imposed on the BER, depending on how far the TSC of the wanted signal is affected. BER measurement reduces the effort and avoids the risk of channel coding gain compensating for the degradation for some channels.

A bursted interferer is already applied for receiver AM suppression characteristics, clause 5.2 of TS 45.005. Similarly, the interfering bursts should be "synchronized to but delayed in time between 61 and 86 bit periods relative to the bursts of the wanted signal". Therefore, existing test equipment can easily be used for the proposed asynchronous test case.

3 Conclusions

By the combination of continuous random GMSK modulated interfering signals for the majority of interference tests and few additional tests with switched signals, the basic SAIC capability of the MS in asynchronous network operation should be sufficiently challenged in order to warrant SAIC benefit in arbitrary asynchronous network situations.
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� The content has already been distributed before on WG1 reflector.
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