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Impact of DTX on VAMOS Level 2 Terminal Performance
1. Introduction

In [1] it is proposed to include a DTX test case in the downlink for VAMOS level I and level II terminals.  When one subchannel user is in DTX the transmitted signal switches from AQPSk to GMSK. There are now two options for the transmitted power to the remaining user: 
1) Keep the total transmitted power unchanged, allocating all power to the remaining subchannel user. 
2) Reduce the total transmitted power by an amount equal to that of the subchannel user in DTX, as determined by the current SCPIR.
It is clear that option 1) will boost the reception quality for both VAMOS level I and II terminals, and that option 2) will improve performance for a VAMOS level I terminal as it corresponds to the removal of a dominant interferer. This contribution investigates the impact of option 2) on the performance of a VAMOS level II terminal based on joint detection. 
Section 2 contains the simulation results and Section 3 provides a conclusion.
2.  SimulationS
This section investigates the performance impact when applying DTX option 2) and using a VAMOS level II receiver based on joint detection. Such type of receiver utilizes the received signal power on both the subchannels in the bit detection process, making it able to operate even at very low SubChannel Power Imbalance Ratios (SCPIR). The performance impact is illustrated on the Frame Erasure Rate (FER) when the transmitted power is reduced by an amount equal to that of the subchannel user in DTX, as determined by the current SCPIR. 

Figure 1 – Figure 3 below display the simulation results. The solid green, blue and red curves display the FER performance of a VAMOS level II terminal for various SCPIR levels. The black reference curves display the FER performance for SCPIR=∞ which corresponds to the performance that will result from DTX option 2) above. For DTX option 2) the transmitted signal is GMSK modulated and has a power that is reduced by an amount determined by the SCPIR level and corresponding to the power of the subchannel user in DTX; the level of noise/interference is unchanged (as it is unaffected by a user entering DTX). In order to facilitate the comparison the FER performance is plotted against Eb1/N0 or C1/I1. The effect on FER of DTX option 2) may be found by vertical extrapolation from a solid green, blue or red curve down to the FER level of the black curve.

A VAMOS level II terminal operating at very low SCPIR levels must experience an extremely high C/I level in order to maintain a FER around 1% - i.e. the interference power level (I) must be low compared to the total power of the transmitted signal (C=C1+C2). When the orthogonal user (C2) enters DTX according to option 2) above this means that the total power (P) of the received signal at the terminal is reduced from P=C1+C2+I to P’=C1+I. E.g. if SCPIR =     -14 dB and C/I = 25 dB the level of the signal received at the VAMOS level II terminal is reduced by more than 13 dB. This signal level reduction may impact terminal performance briefly until the Automatic Gain Control loop adjusts the gain setting in the A/D converter according to the reduced level of the received signal. A worst case assessment of this effect was made by carrying out the DTX simulations using a precision that was reduced by 5 bits, corresponding to an attenuation of the received signal by 15 dB. Note that this way, the signal level was reduced by 15 dB regardless of what the actual signal reduction would be for the simulated C/I + SCPIR combinations – typically the actual signal level reduction would be smaller. The resulting performance is indicated by the dotted black curves in Figure 1 – Figure 3.
The simulations in Figure 1 – Figure 3 were made using the AHS5.9 codec. A typical urban channel profile, terminal speed 3 km/h (TU3) and ideal frequency hopping (FH) in the 900 MHz band was used for the DL simulations. Typical Rx impairments were included in the simulations. Simulation results are provided for sensitivity and the MTS1 and MTS2 interference scenarios – the external interference was QPSK modulated in order to reflect the interference in a VAMOS network. TSC pair 5 was used for the simulations. The alpha value/SCPIR level was estimated by blind detection in the terminal. The amount of simulated speech frames for each simulation point was 20 000. 
The plots in Figure 1 – Figure 3  display FER as a function of Eb1/N0 or C1/I1 for various SCPIR levels. The figure legends indicate the applied SCPIR levels – the numbers in parentheses following the SCPIR levels indicate the crossing of the 1% FER level, measured relative to the solid black reference curve (SCPIR=∞). The resolution on the X-axis equals 2 dB per tick. 
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Figure 1: DL Sensitivity performance of a VAMOS level II terminal both with and without DTX of the other subchannel user for various SCPIR levels. The performance is relative to SCPIR = ∞ dB.
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Figure 2: DL QPSK Co-channel interference (MTS1) performance of a VAMOS level II terminal both with and without DTX of the other subchannel user for various SCPIR levels. The performance is relative to SCPIR = ∞ dB.
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Figure 3: DL QPSK Mixed interference (MTS2) performance of a VAMOS level II terminal both with and without DTX of the other subchannel user for various SCPIR levels. The performance is relative to SCPIR = ∞ dB. 
3. Conclusion
From the results in Figure 1 – Figure 3 it is seen that a VAMOS level II terminal that utilizes the received signal power on both the subchannels in the bit detection process (i.e. joint detection) will experience an improvement in FER performance when the other subchannel user enters DTX when option 2) is used for the transmitted power to the remaining user. Hence, an improved performance will result for the remaining user regardless of whether option 1) or option 2) is selected for DTX.
It is noted that the performance gain for the remaining subchannel user when the other subchannel user enters DTX depends on the SCPIR. The lower the SCPIR for the remaining user immediately before DTX the larger the gain. The larger the SCPIR for a subchannel user the closer the performance to SCPIR=∞ (as indicated by the results in Figure 1 – Figure 3) and hence the lower the gain from the other subchannel user going into DTX.
The abrupt change in the level of total received signal power (leading to a brief decrease in resolution) due to DTX option 2) will not be a problem for the terminal AGC as even a 15 dB decrease in power level will not lead to a significant performance loss until the AGC mechanism has adjusted itself to the reduced power level.

References
[1] GP-091238, Specification of VAMOS Performance Requirements, Nokia Siemens Networks and Nokia Corporation, GERAN#43.












































































































	3GPP TSG GERAN #43
	TDoc GP-091214
	6 / 6



