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VAMOS: Proposal for SCPIR Limit 
1. Introduction

The extreme value of the Sub Channel Power Imbalance Ratio (SCPIR - also denoted as the alpha value) for VAMOS leve II terminals is still not decided upon. In this contribution it is proposed to limit the SCPIR between the two VAMOS subchannel users to a maximum of ±9.5 dB.
Section 2 contains a discussion of the issue and Section 3 provides a conclusion.
2. Discussion
One of the objectives of the VAMOS Work Item Description [1] is that “the introduction of VAMOS should change hardware as little as possible”. One area of the terminal hardware that is potentially influenced by very low SCPIR is the RF. In [2] it was shown that the performance loss in a VAMOS level II terminal for a given set of RF impairments increases as the SCPIR is lowered when comparing to the performance when using an ideal RF. An example is given in Figure 1 below (taken from [2]) where the performance loss due to RF impairments increase from 0.5 dB to 1.1 dB when the SCPIR is lowered from -9.5 dB to -12 dB.
Hence, the lower the SCPIR the higher the requirements on the terminal RF in order to reduce the performance loss from the RF impairments. In order to avoid imposing unnecessary strict requirements for the terminal RF the lowest SCPIR should not be selected lower than the lowest SCPIR that actually provides a gain in the network capacity.
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Figure 1 (taken from [2]): Example of the increasing impact from RF impairments as SCPIR is decreased.
In [3] and [4] the SCPIRs that were actually selected for use by the system in a system simulation were presented. The SCPIRs available for the system to apply for the VAMOS level II terminal were the discrete SCPIR set proposed in [3] that extends down to -14 dB SCPIR. However, the value -14 dB SCPIR was never applied and the value -12 dB was selected for use in only around 1% of the cases.
In [5] further system evaluation results were presented. The capacity gain when limiting the maximum SCPIR to various values were presented – the results are repeated in Figure 2 below.
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Figure 2 (taken from [5]): Capacity gain for MUROS-3A, 100% VAMOS II MS penetration. Different maximum SCPIRs allowed.

From the results in Figure 2 from [5] it is seen that not only is the capacity gain very small when increasing the maximum allowed SCPIR from 8 dB to 10 dB – there is actually a capacity loss when increasing the maximum allowed SCPIR further, from 10 dB to 12 dB. This capacity loss might be explained by the fact that when applying the extreme SCPIR level of -12 dB the performance gained for the legacy terminal having the high SCPIR [6] is less than the performance loss for the paired VAMOS level II terminal having the low SCPIR (as can be seen from the figures in [7]).
In [5] it is proposed that the extreme SCPIR should be ±12 dB even though the selection of this value is not justified by the presented simulation results – these results speak in favor of limiting the SCPIR at ±10 dB. It is claimed that the larger SCPIRs that are allowed the easier it is for SAIC capable MSs to suppress interference. 
However, we are of the opinion that the resulting impact of a particular SCPIR limit to the paired VAMOS level II terminal must be taken into account as well because the most extreme SCPIRs increase the impact from and hence the requirements for the terminal RF specifications. Hence the maximum SCPIR allowed should be justified from a system performance point of view in that it provides an actual, noticeable capacity gain compared to lower SCPIR limits.
As the performance loss for the VAMOS level II terminal from -10 dB to -12 dB SCPIR is larger than the performance gained for the SAIC terminal from +10 to +12dB SCPIR and since there is not any documented, noticeable system capacity gain from a SCPIR limit of ±12 dB we believe that a SCPIR limit of ±10 dB is a better choice than ±12 dB. In practice a SCPIR limit of ±9.5 dB should be used as this enables the re-use of existing 16QAM constellation points for the extreme SCPIR. The ±9.5 dB SCPIR range corresponds to 
[image: image3.wmf]a

’s in the range from arctan(1/3) to arctan(3) as stated in [9].
Selection of a SCPIR limit of ±9.5 dB will minimize terminal impact also from an AGC point of view. In [7] it is shown that when the orthogonal VAMOS subchannel user returns from DTX then the abrupt, large increase in received power may briefly impact terminal performance until the AGC has adjusted to the increased power level. In [7] it is argued that if the SCPIR is limited to ±9.5 dB then a large base of current terminal implementations that are GPRS multislot capable will be able to handle the up to 10 dB increase in received power when the other subchannel user returns from DTX without modifications to their AGC setup – according to [8] these terminals already must support power differences up to 10 dB without impact to performance.
3. conclusion

We propose to limit the SPIR for VAMOS level II terminals at ±9.5 dB as this level provides a fair tradeoff between demonstrated network capacity gain and potential terminal HW impact. A larger SCPIR limit has not been justified as it has not been demonstrated that a larger SCPIR limit will provide a higher capacity gain in the network.
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