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1. Introduction

According to the simulation results in [1], the voice quality of VAMOS will not be degraded through the process of channel mode adaptation. However, the radio link quality for each paired user can not be guaranteed right after user-pairing completion [2]. Therefore we need to consider more carefully how to select candidate users and pair two of them into same radio resource (i.e. same time slot, same ARFCN). In this document, a simple user-pairing scheme where the power imbalance ratio for each user can be tested with dummy data before the actual user-pairing will be introduced.
2. User pairing scheme
2.1 Some issues on user pairing
Downlink direction need to be concentrated in system level studies because the bottleneck to achieve the capacity enhancement was shown in downlink direction by the simulation results regarding SIC receiver performance [3]. The user pairing scheme presented in this document will work only in the downlink direction.
There are some issues to be considered on user-pairing of VAMOS. High SNR users are selected as the pairing candidates and the power allocated to each user is ramped up to guarantee acceptable FER right after pairing completion in the conventional scheme. However there still remain uncertainties of the link quality in the shared radio resource. If the initial power level is not enough or the quality of link can not be satisfied quickly from that initial power for each sub channel, a call drop or fallback to the old radio resource can occur.
The notion of soft-pairing where two users are paired with at least one of the users allocated one more radio resource along with the shared radio resource was introduced in [2]. In order to handle the uncertainties during initial pairing, one or more of the paired mobile stations will retain the old radio resource assignment until the link quality is stabilized in the paired one. This mechanism provides a quick fallback in case the link failure happens in the shared radio resource. On the other hand, there are some drawbacks on this method. Multi-slot capability needs to be supported for CS in both MS and BSS as well. In addition, the waste of radio resources is not inevitable before the release of old radio resource assignment.
2.2 Proposed user pairing scheme

While the solution after paring execution is proposed in [2], this paper focuses on the preparing and pairing decision method. This proposed user pairing scheme is a reasonable solution that allows picking up two candidate mobile stations which won’t degrade the link quality of each other when they are paired into one radio resource. 
Each mobile station suffers from the different interference with respect to the allocated time slot, frequency and its location. Therefore it’s difficult to predict the interference to be received from the neighbour cells in the shared radio resource in advance. Nevertheless co-channel interference by the other paired sub channel can be taken into account to evaluate the power level to satisfy the link quality on the current radio resource before the pairing execution. In order to get over the uncertainties right after the pairing execution, the pairing scheme in which the stress test is performed with dummy data before the actual user-pairing is proposed. We need to try to find out the power required to maintain the link under the increased co-channel interference after user pairing completed.
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Figure 1: Quaternary modulation for pair of VAMOS subchannels
BSS will choose two or more mobile stations maintaining TCH for voice service as pairing candidates. BSS runs the stress test with each candidate mobile station as the following procedures. 
 First, it transmits the Quaternary modulated signal multiplexed with the original user signal on sub channel 1 and dummy data on sub channel 2 as shown in figure 1. At this time, the initial power allocated to the dummy data on sub channel 2 must be small enough to maintain the link quality for original user on sub channel 1.

 Second, according to the measurement reporting from the mobile station, BSS determines the power for the sub channel 1 and controls the value of power adjustment (α) of Quaternary modulation. That is, dominant co-channel interference can be estimated with dummy data on sub channel 2. This way BSS gets to know the power which needs to be allocated to each candidate mobile station in a shared radio resource.
 Finally, after selecting two mobile stations adequate for pairing based on power adjustment (α) value, BSS performs to move them into same radio resource which is either the one used by a candidate mobile station or a new one. At least one of two mobile stations must be aware of the new training sequence.
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Figure 2: User pairing scheme (a) VAMOS candidate mobile stations 
(b) Stress test with dummy data on sub channel (c) User-pairing completion
From the proposed pairing scheme, we can get the several gains. It is so simple and attractive to both BSS and mobile station. The mobile station does not need to aware of the procedure regarding the stress test although it experiences more co-channel interference from the sub channel of the dummy data. Therefore signalling procedures for the stress test do not need to define. In addition, this scheme is applicable to the legacy mobile station, too.
The stress test of each mobile station is performed with dummy data in the same radio resource which already serves on the mobile station. As a consequence, there is no impact on other mobile stations while the stress test is running.
It’s not probable that link quality is degraded abruptly right after being paired into the one radio resource. In the end, this proposed user pairing scheme will dramatically decrease the number of call drops or fallbacks to the old radio resource. 
3. Conclusions

In this document, a user-pairing scheme where the stress test for each user is done with dummy data before the actual user-pairing was introduced. There’s no accompanying requirement at mobile station side for applying this proposed method. And this method will be applicable both VAMOS aware mobile station and legacy mobile station too. Additionally BSS would simply handle this user pairing scheme without introducing new procedure too. This proposed solution will help efficient user pairing to VAMOS channel without impact to legacy procedure as a result will address increasing overall voice capacity.
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