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1. Introduction

A new Study Item Multi-User Reusing One Slot (MUROS) was agreed at GERAN#36 [1], aiming at improving voice capacity. One of the MUROS candidate techniques, called Orthogonal Sub Channels (OSC) [2], utilizes QPSK modulation in the DL to multiplex two users onto the same time slot. 

However, when the MUROS paired users can’t maintain the paired state, they will transfer to non-MUROS state or waiting to be paired state (WP). This contribution proposes a practical transmission scheme called diversity transmission scheme with QPSK (DTS-QPSK) for the remaining user when a MUROS OSC DL channel becomes unpaired.

2. Concept Description

2.1 Transmission schemes of the user waiting to be paired
The remaining user who changes from the state of in paired (IP) into WP for OSC scheme has two possible modulation choices (as shown in figure1): one is maintaining QPSK modulation, while the other is changing into GMSK modulation. We focus on the novel transmission scheme of the former choice, which is called diversity transmission scheme with QPSK (DTS-QPSK).
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Figure 1. Modulation selection from IP to WP
2.2 Diversity transmission scheme with QPSK (DTS-QPSK) 

2.2.1 Operation at transmitter

As we know, operation of OSC downlink transmitter side is that I and Q branches carry different users’ information and different TSCs. In this scheme, the data for the remaining user still adopt QPSK transmission but make I and Q branches carrying the same duplicated data stream (same information and same TSC) without transformation of modulation for saving the cost of signalling. Figure 2 described this scheme as followed.

[image: image2.emf]I branch of QPSK

Q branch of QPSK

+

QPSK constellation

Data of 

remaining 

user

1 -1 1 1 1 -1

1 -1 1 1 1 -1

π

/2

carrier

coswt

sinwt


Figure 2. Diagram of the diversity transmission scheme with QPSK at transmitter

Furthermore, adopting choice1 is convenient to be paired again, because it is capable to re-set one branch for the new user. While choice 2 needs explicit modulation scheme transfer.
2.2.2 Operation at receiver
At receiver side, MS gets its own branch by TSC auto-correlation after separation between I and Q branches, which is the same with the receiver side of OSC scheme. While the new scheme’s innovation is that MS gets its information from combination of two branches if MS find they all belong to it. So a judging unit may be included during the OSC terminal transformation to support this new scheme. Figure 3 described this flowchart as followed. 
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Figure 3. Diagram of the diversity transmission scheme with QPSK at receiver

From the above-mentioned, no additional signaling is needed to notify the terminal the changing of the modulation mode while the choice 2 might need such extra signaling if the terminal doesn’t have modulation scheme recognition.
2.2.3 DTS-QPSK simulation performance 
During the simulation, the totally transmit power of the two choices is the same. As figure 4 illustrates, choice 1 won’t add more additional interferences to the system than choice 2 but some improvement in performance for AFS5.9 over TU3 channel with ideal frequency hopping.
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Figure4: The FER performance comparison between the two choices (AFS5.9 TU3iFH)
3. Implementation

The impact on the BS side is:
1) It should define algorithm to make sure the users’ state.

2) Algorithm adjustment about the data transmission for the remaining user.

The impact on the MS side is:
General alteration in algorithm of receiver may be included during the OSC terminal transformation.
4. Conclusions
1) The remaining user has two choices of modulation schemes: DTS-QPSK, or changing into GMSK modulation. 

2) DTS-QPSK can be treated as a good choice due to flexible state transfer capability and less cost of signaling.
3) Adopting DTS-QPSK is convenient to be paired again, because it is capable to re-set one branch for the new user. 

4) General alteration in algorithm of receiver may be included during the OSC terminal transformation.

To sum up, DTS-QPSK is a promising and practical scheme with the advantage that general software upgrade during the terminal transformation for OSC may realize the saving of signaling cost while less interference adding to system.
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