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On UL Interferer Profiles for VAMOS
1 Introduction
There have been a lot of discussions on the UL interferer profiles for VAMOS performance requirements. According to the working assumptions in [1], UL performance requirements will be specified both for single-interferer and multi-interferer scenarios, and all interferers should be GMSK modulated. However, it has been proposed that these interferer profiles should respectively be replaced with a pair of GMSK modulated cochannel and adjacent channel interferers with equal power, see [2].
This document summarizes the sourcing company’s views on UL interferer profiles. To further assist the discussions in GERAN, some interference statistics collected in the system simulator are also provided.
2 Proposal

The proposal from the sourcing company is to keep the currently assumed interferer profiles, including MTS-1 and MTS-2, for the uplink VAMOS performance requirements. The major reasons are as follows:
· One concern in [2] is that in a single-interferer scenario, different receiver architectures might perform quite differently, and this will result in large spreads in the proposed performance. But the actual spreads depend highly on implementations, so even with the proposed interferer profiles in [2] large spreads cannot necessarily be avoided. In fact, the possible large spreads on the contrary indicate that performance requirements should be specified for single-interferer profiles, otherwise some UL receivers may perform rather badly in single-interferer-like scenarios in the field, even if they fulfill all performance requirements in 45.005.
· A single-interferer scenario is quite typical even in a VAMOS aware network. The plotted cumulative distribution of DIR shows that single-interferer-like cases occur quite often. See section 4 for more details.

· It could be expected that the power control algorithms in a VAMOS capable BSS will dynamically change the SCPIR allocated to a VAMOS sub-channel both for DL and UL, so as to maximize the capacity gains of VAMOS. The resulting interferer scenario could hardly be modeled by the “VUTS-1”profile as proposed in [2], but could instead be well modeled by an interferer profile like MTS-2 where there’re a variety of interferers and there’s a power imbalance between the two cochannel interferers.
· It should be noted that VAMOS does not introduce any new interferer type in the uplink, so it’s not beneficial to define a pair of external GMSK modulated cochannel interferers as “VAMOS interferer”. Actually the testing of “VAMOS-like” cochannel interference case, along with the power imbalance nature of the two sub channels, has already been reflected in MTS-2.
· MTS-2 is just a copy of DTS-2 which has been specified in 45.005 for a long time, so the “complexity” of such an interferer scenario should not be a problem today.
3 Simulation assumptions
It is well understood that when the dominant interferer is significantly larger than the sum of rest interferers, a multi-interferer profile behaves like a single-interferer profile. Thus the cumulative distribution of DIR (see [3] for the detail definition) can be used to determine how often the single-interferer profile occurs in the system. The distribution can be plotted by using the interference statistics collected in the system simulator.
Although for UL interferer profile discussions it is of great interest to investigate the uplink system performance, the modeling of VAMOS uplink is however a bit time-consuming and cannot be finished within a very limited time period. Thus the downlink was instead simulated to give a rough estimate of the uplink. This also makes it easier to compare the results with those in [2].
The L2S methodology followed the one described in [4]. The ACP value in system simulations depends on the link level performance of SAIC receivers under different type of interferers, so for (and only for) the purpose of DIR calculation a fixed ACP value of 18 dB was used. This was to follow the one used in the SAIC feasibility study ([3]), and to avoid the impacts of SAIC performance upon the DIR statistics.
The selected network configuration was MUROS-2. All mobiles were assumed to be VAMOS level I capable. Other simulation assumptions are summarized in Table 1.

Table 1  Simulation assumptions

	Parameter
	Value

	BCCH or TCH under interest
	Both

	Channel mode adaptation type
	D1: AHS 5.9 <-> MUROS (AHS 5.9)

	Fast fading type
	TU-3

	DTX
	Enabled

	Network size
	72 cells

	Simulation Time
	900 seconds


4 Simulation results
The cumulative distribution function (CDF) of DIR in the downlink is depicted in Figure 1. It can be observed that in MUROS-2, more than 9% of DIR samples are above 15 dB. It can also be expected that if the performance of a single-interferer scenario is not specified, the risk will be that receivers from different vendors might behave quite differently for such bursts in the field.
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Figure 1  Cumulative distribution of DIR in the downlink
5 Conclusions
The cumulative distribution of DIR plotted from the system simulator traces shows that there’s a non-negligible percentage of single-interferer-like scenario in a VAMOS aware network which cannot be covered by the proposed interferer profiles in [2]. Based on these results it is proposed to keep the currently assumed interferer profiles for the uplink VAMOS performance requirements which cover both single-interferer and multi-interferer scenarios.
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