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Single Antenna Interference Cancellation (SAIC) – proposed scenarios for evaluation and requirement specification
1. Introduction

Single antenna interference cancellation (SAIC) techniques are expected to give a significant improvement of the performance for GMSK receivers in interference-limited scenarios. Such techniques are suitable for implementation in MS receivers, due to moderate complexity and the use of a single receive antenna.

SAIC can give gains of 8-10 dB in some cases [1]

 REF _Ref24441433 \r [2]

 REF _Ref15797366 \r [3], but the gains are dependent on the environment. The largest gains are seen with a single GMSK modulated interferer that is synchronised to the own signal. In other situations, for instance with multiple interferers, with unsynchronised interferers, with 8-PSK modulated interferers, etc., the gains are reduced. 

Currently, standardisation of tightened MS performance requirements for REL-6 is discussed in TSG GERAN. Such performance requirements would take into account the gains possible by SAIC techniques, e.g. by defining a new MS class with tighter performance requirements. At present, a Work Item [4] for feasibility study of SAIC [5] is under establishment in TSG GERAN. 

As an input to this study, this document describes some important cases. These need to be included in the simulation work within the feasibility study and may be used as basis for MS test cases.

Since the SAIC gains are very dependent on the used test scenario, it is important that the test specified in 45.005 reflects typical SAIC network layouts in order to make the performance achievable in practice. 

2. Test cases

A SAIC-capable MS shall fulfil and be tested for all the requirements on non-SAIC MS. Besides this, it is proposed that the performance of a SAIC-capable MS is investigated for the following cases.

2.1 Single synchronized co-channel interferer

A single cochannel interferer synchronized to the carrier. The interfering signal includes a training sequence different from the training sequence of the carrier. The inclusion of the training sequence of the interferer is a modification of the conventional 45.005 test case. This test is proposed to be performed in TU3 noFH environment for a full-rate and a half-rate wanted traffic channels e.g. TCH/AFS10.2 and TCH/AHS5.9.

The purpose of this case is to test the performance under conditions ideal to SAIC-capable MS.

2.2 Multiple interferers

Adding a TBD number of uncorrelated CCI and ACI interferers to the wanted signal. It should be possible to set the timing and the average interferer strength individually for the different interferers. The GSM burst format will be used for both the carrier and the interferers. The combination of training sequences is TBD. Proposed case: 

· The amplitudes of the interferers are distributed according to a typical distribution defined from network simulations of different services, which is expected to be used in typical SAIC network layouts (dominant and the rest case).

· TU3 noFH environment for wanted traffic channels, e.g. TCH/AFS10.2 and TCH/AHS5.9.

2.3 Unsynchronised interferer

Using two unsynchronised co-channel interferers in a frequency-hopping situation. The interferers should have GSM burst format and different training sequences. Since the interferers will hop at a different time than the own signal, the first part of a burst of the own signal will be interfered by a different interferer than the second part of the burst. These two interferers should have independent channels. Proposed case:

· All interferers with same strength; synchronizing signals in a way that the start of bursts are evenly distributed (start of interferers 1/3 and 2/3 of burst delay).

· TU3 iFH environment for wanted traffic channels e.g. TCH/AFS10.2 and TCH/AHS5.9.

2.4 Frequency offset

A test where the carrier frequency of the co-channel interferer has a frequency offset in the order of (0.05 ppm. Proposed case:

· Interferer and wanted signal synchronized.

· TU3 noFH environment for traffic channel e.g. TCH/AFS10.2.

2.5 8-PSK modulated interferer

Using an 8-PSK modulated co-channel interferer and a GMSK modulated wanted signal. Interferer synchronized with wanted signal. Proposed cases:

· TU3 noFH environment and proposed wanted signal e.g. TCH/AFS10.2.

· TU50 noFH environment and proposed wanted signal e.g. TCH/AFS10.2.

2.6 Conclusion

In this contribution several new tests for SAIC capable terminals have been presented. These tests should be included in the feasibility study because they reflect different effects that will influence the SAIC performance in a real network.
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