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VAMOS Uplink Interferer Levels

1 Introduction

There are ongoing discussions in GERAN regarding the performance requirements for VAMOS. In the working assumptions [1], the UL interferer profiles have been redefined while the signal levels for interferers are still FFS.

This document provides simulation results regarding the dependence of uplink co-channel interference performance on the interferer level and proposes a suitable level specification. 
2 Simulation assumptions

2.1 Interference profiles

The original UL interferer profiles MTS-1, MTS-2, MTS-3 and M-ACI from the MUROS study TR 45.914 had been proposed to be substituted by new profiles VUTS-1, VUTS-2 and VUTS-3, which replace the single GMSK modulated interferer in MTS-1, MTS-3 and M-ACI each by a pair of equally strong GMSK modulated interferers [2]. This proposal had been intensively discussed for several meetings without achieving consensus. At VAMOS telco #10 [3] and GERAN #47, a gap in test coverage for joint occurrence of co-channel and adjacent channel interference has been identified [4], if MTS-2 was replaced only by VUTS-1. To cope with this relevant aspect in a simpler way than MTS-2, an additional test scenario was considered which could consist of a GMSK co-channel and a GMSK adjacent channel interferer [4]. A specific proposal [5] to include an additional VUTS-4 profile with an adjacent channel interferer 3 dB stronger than the co-channel interferer (the same relative power level as in MTS-2) was presented at GERAN #47 closing plenary, endorsed under working agreement procedure and included in the working assumptions [1].

The results presented in this paper focus on the co-channel interference performance based on the new profiles VUTS-1 and VUTS-4 as defined in [1]. This includes the adjacent channel interference only to some limited extend in the combined profile VUTS-4, while the pure adjacent channel profile VUTS-2 is not shown.

2.2 Signal levels

The signal levels should be sufficiently high so that the interference performance tests are not limited by the sensitivity of the receiver. The VAMOS performance specification in 45.005 is supposed to define a fixed level of the interferer and vary the carrier level for C/I, similar to the specification of all packet switched channels and of circuit switched channels since the introduction of AMR-WB (TS 45.005, Rel-9, Section 6.3.4, item i, second sentence, overruling "20 dB above the reference sensitivity level" written in the first sentence). The necessary interferer signal level depends on the interferer profile, because especially situations with strongly negative C/I require testing at high interferer levels. Lowest C/I is certainly achieved for the MTS-1 profile because a single GMSK modulated interferer can be most effectively canceled. However, this extreme profile, which is expected to be directly realistic in maybe 10% of the bursts of a fully loaded network, is no more part of the working assumptions. Since 1% FER is met for strongly negative C/I on various channels also for the VUTS profiles, the signal levels for interferers are still FFS in [1] (and tbd in TS 45.005). 

Let the power level of co-channel 1 according to [1] be denoted I1 .  There have been mainly two proposals to specify I1 .

· I1 = -96 dBm. This would result in a total interferer level of -93 dBm, which is the currently used level for various channels (e.g. AMR-WB) in TS 45.005 single antenna BTS tests and for EGPRS2-B UBS-5 to UBS-12 in TS 45.005 dual antenna BTS tests (the only RX diversity tests so far, known to be partly limited by sensitivity at this interferer level).

· I1 = -70 dBm. This would be identical to the currently used level for all channels in TS 45.005 dual antenna MS DARP-II tests (this comparison of UL and DL is reasonable due to the similarity of the diversity receivers).

For speech and control channels, TS 45.005 specifies so far only single antenna BTS tests to be performed at an interferer level of about -93 dBm, while for dual antenna MS tests the interferer level has already been specified significantly higher in order to avoid limitation of interference tests by sensitivity.
The following VAMOS uplink results compare the co-channel interference performance in terms of C/I1 required to meet 1% FER for these two proposed interferer signal levels.

2.3 Other assumptions

The simulations are based on the working assumptions [1] as far as applicable. The radio channel is TU50 noFH. Realistic signal synchronization and BTS implementation impairments have been applied in the simulation. The receiver noise figure is assumed 8 dB.

3 Results

The following table shows the necessary increase in C/I1 (same increase in C/I) when testing at signal level I1 = -96 dBm compared to the case I1 = -70 dBm (relative performance difference due to limitation by receiver sensitivity). 

Table 1: Difference in C/I for 1% FER between I1 signal levels -96 dBm and -70 dBm 

	
	VUTS-1
	VUTS-4

	TCH/AFS4.75, SCPIR 0 dB
	7.0
	9.8

	TCH/AHS7.4, SCPIR 0 dB
	3.9
	6.3


If VAMOS UL is specified at the higher interferer level, the VUTS-1 specification can be up to 7 dB more tight. This significant difference is not limited to the AFS 4.75 channel with best forward error correction (most negative C/I), but appears even for AHS 7.4 channel, which can be nearly 4 dB more tight. The differences are even stronger for VUTS-4, because the adjacent channel 3 dB above the co-channel has far less adverse impact than the second co-channel in VUTS-1.

The results clearly show that, in contrast to the assumption made in [2], investigations on new signal levels were actually needed. It becomes evident that significant limitation of the measured interference performance by receiver sensitivity would occur if the currently used level was reused for VAMOS UL receive diversity specification. In general, the DARP-II specification fairly reflects the receiver diversity gain also for the UL. The results support the proposal to set the signal level for VAMOS UL in the same way as for DARP-II DL, i.e. I1 = -70 dBm. 

4 Conclusions

It is proposed to specify the interferer signal level for VAMOS uplink performance requirements as:

· -70 dBm for each GMSK modulated co-channel interferer in the VUTS profiles (present in VUTS-1, VUTS-3 and VUTS-4)

· -52 dBm for each GMSK modulated adjacent channel interferer in the VUTS-2 profile (18 dB higher than the co-channel interferer level, as usual) 

It should be considered if a performance requirement for the second adjacent channel interferer is actually needed. In this case, the interferer level for this test may be defined higher, but limited to some suitable value to avoid too high signal levels. 
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