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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. While another candidate technology, co-TCH transmits two independent users’ GMSK signals on the same slot in the DL. A handset receives its own signal with SAIC technique [3].
However, when the MUROS paired users can’t maintain the paired state, they will transfer to non-MUROS state or waiting to be paired (WP) state. This contribution analyzes the modulation selection and diversity transmission scheme for the single user who transits from the state of in paired (IP) to WP.
2. Concept Description

2.1 Transmission of the data of the user waiting to be paired
This contribution focuses on the modulation schemes of the single user who changes from the state of IP into WP for OSC scheme. For Co-TCH scheme, the single user still maintains GMSK modulation for the technology simply transmits two independent users’ GMSK modulation signal on the same slot in the DL. 
The single user has two possible modulation schemes (as shown in figure1) when transiting from IP into WP: one is maintaining QPSK modulation, while the other is changing into GMSK modulation, which will not be discussed here for the system will adopt the traditional transmission method of single user. 
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Figure 1. Modulation selection from IP to WP
2.2 Diversity transmission scheme of QPSK
The system keeps the modulation scheme (QPSK) to transmit data of one user like this: I branch and Q branch carry the same data (same information and same TSC), and MS gets its information by joint demodulation. Figure 2 described this method.
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Figure 2. Framework of the QPSK with diversity transmission
2.3 Comparisons of two choices
Table 1 lists the comparisons between the two choices and the details are described as follows:
1) Signaling. For OSC, according to the TSC difference, the MS gets its own branch after separating the two branches. In choice 1 with diversity transmission based on QPSK, the MS gets its information by joint demodulation for it finds that the two branches are both its own after auto-correlation of the TSC. So no additional signaling is needed to notify the terminal which branch can be used. However for choice 2, such signaling might be added.
2) State transfer. 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.
3) Performance. As figure 1 illustrates, the FER performance of choice 1 and choice 2 are almost the same for AMR5.9 over TU3 channel with ideal frequency hopping.
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Figure 1 The FER performance comparison between the two choices (AFS5.9 TU3iFH)
Table 1 Comparisons between the two choices
	
	Choice 1
	Choice 2

	Signaling
	Needn’t additional signaling 
	Need additional signaling 

	State transfer
	Easy
	Hard

	Performance
	almost the same
	almost the same


To sum up, in the state transition from IP to WP, adopting the modulation scheme of choice 1 will reduce the complexity of network and be easy to realize state transfer. 

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 user who is in the state of waiting to be pair.

The impact on the MS side is:
To adjust the algorithm to make sure that it demodulates the data of two branches together if they carry the same data.
4. Conclusions
1. When the user is in the sate of WP, there are two choices of modulation schemes: keep modulation with diversity transmission scheme, or changing into GMSK modulation. 
2. QPSK with diversity transmission can be treated as a good choice due to flexible state transfer capability and less cost of signaling.
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