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Legacy DARP phase 1 performance in α-QPSK modulation
1 Introduction
A new Study Item Multi-User Reusing One Slot (MUROS) was agreed at GERAN#36 [1]. The purpose of the Study Item is directed towards improving speech efficiency. Some proposals [2][3] have already been introduced that have the potential to carry 2 users over a single physical channel.  In [4], an extension to a new α-QPSK modulation scheme was suggested. During the standardization meeting, it was suggested that the α-QPSK modulation scheme can allow a simple means of power control, such that two user with different power requirements can be multiplexed on the same slot, by applying suitable α.
In this contribution, we examine the performance of a legacy SAIC MS implementation, when α-QPSK modulation is used. 
Note this contribution is identical to that presented at MUROS Telco #4, bar correction of expression for β.
2 Simulated model
The α-QPSK modulation was simulated using the following equivalent scheme:
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Figure 1: α-QPSK modulation implementation

It can be shown that the modulation scheme depicted in Figure 1 is equivalent to α-QPSK, and the following connection between α and β holds:
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In this implementation, for β=0 no co-user is exists, while for β=1, ordinary OSC scheme is achieved. 
3 Simulation results
The simulation was done using a legacy SAIC MS implementation.

The simulation was done for sensitivity test for TU 3km/h ideal frequency hopping channel using TCH/AFS12.2 and TCH/AFS5.9 codecs. Figure 2 and Figure 3 below show the achieved performance.
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Figure 2: TCH/AF5.9
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Figure 3: TCH/AF12.2

In these figures, Cw/Ct is the wanted channel transmitted energy to total transmitted energy ratio in dB. 

As it is clear that β <1 will improve the performance as compared to OSC, we concentrate in the analysis on the case that β>1. As can be seen in Figure 2 and Figure 3, the performance of the legacy MS is collapsed at about Cw/Ct ~ -4dB. From the legacy MS perspective, the effective CIR,
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, that is experienced is given in the following equation:
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The effective CIR is shown graphically in Figure 4.
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Figure 4: Effective CIR
For values of Cw/Ct <-4dB, the effective CIR the MS experienced are to low to allow normal operation of the MS, and the MS performance collapses.  
Those results can suggest that α-QPSK modulation can not provide a useful means of power control in cases that a legacy MS has a better channel condition compare to the coupled MUROS MS. 

4 Discussion
OSC was proposed as a method that speech services can be provided to 2 users simultaneously over the same physical channel. At least one of these users could be a legacy user. The legacy MS could be either with or without SAIC support implemented. It was noted that downlink power control will be needed in order to control the interference caused by the speech transmissions on other users in the network. α-QPSK has been proposed as a method to provide this power control support.

This contribution investigated the performance of a legacy MS SAIC implementation when the transmission is in the form of α-QPSK. It has been seen that, for cases that the sub-channel carrying the legacy speech is stronger, then although the performance is somewhat degraded, it is still possible to maintain a speech channel using the legacy receiver. However, if the legacy channel becomes weaker than the other sub-channel, then at a point between 4-5dB, the FER collapses and the speech channel can no longer be supported using α-QPSK modulation.
5 Conclusions

The performance of a SAIC MS legacy receiver has been shown when using α-QPSK modulation.
It has been seen that for cases that the legacy sub-channel is more than 4dB below that of the other sub-channel, α-QPSK modulation alone cannot be used for power control.
6 References

[1] GP-072033, “WID: Multi-User Reusing-One-Slot (MUROS),” China Mobile et al
[2] GP-071792, “Voice Capacity Evolution with Orthogonal Sub Channels ,” Nokia Siemens Networks, Nokia
[3] GP-071738, “Speech capacity enhancements using DARP,” Qualcomm
[4] GP-080114, “Adaptive Symbol Constellation for MUROS”, source Ericsson.
1(5)
5(5)

_1276004786.vsd
Drag the side handles to change the width of the text block.



_1280697980.unknown

_1275907631.unknown

_1275907899.unknown

