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Dynamic indication of SCPIR
1. Introduction

In this paper we discuss the effect of SCPIR on the stability of VAMOS radio links. Much work has been presented in this direction and in [4] it is shown that there exist legacy DARP phase I implementations that could result in call drop in case that VAMOS UEs are allocated at SCPIR = 0 dB using TSCs from TSC set 1 and the same allocation using TSCs from TSC set 2. Also, all the tests are done in lab conditions without any external interference [4].  Hence, the effect of external interference and moving conditions can lead to more uncertainties leading to possible call drops with fixed SCPIR.

It has to be observed that the call drops occurred as the same SCPIR was maintained throughout the call. Varying SCPIR dynamically can prevent the same especially for DARP 1 mobiles. With a dynamically changing SCPIR, estimation will be inaccurate and [1] summarizes the gain of Complex LS channel estimation. The importance of the accuracy of SCPIR on the performance of the same is highlighted in [2]. 
When two users are paired in VAMOS there can be situations where the SCPIR may need to be changed to maintain a good link quality for both the users. In such a situation, estimation (or detection) of SCPIR may not give good performance even with joint detection. Also any change in the modulation, when no data is transmitted for the second user, can not be accurately determined solely based on the SCPIR estimation. 

So in this paper what is proposed is to have dynamic SCPIR to overcome changing link conditions and indicate the same to a VAMOS UE in order to avoid any estimation inaccuracies.
2. Introducing VAMOS SCPIR indication
For VAMOS downlink the received signal model may be represented as
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Now K1 = 
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and K2 = 
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are real Toeplitz matrices associated with the transmitted symbols for the VAMOS and the paired users. 
Where 
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is the SCPIR related constant and 
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is the complex Toeplitz matrix.
K1 and K2 are the component powers for the VAMOS and the paired users.
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Fig 1: Constellation Diagram for VAMOS
Based on the RXLEV received from the VAMOS user and the SCPIR determined, the base station can calculate the power level used for the user data (Component power or K1 in the Fig 1 above) which the base station can then indicate to the VAMOS user. The VAMOS UE can then make use of this indicated component power level and the seen RXLEV to determine the power level used for the paired user.  Fig 2 provides the flow diagram for the same. When the modulation is changed, as no data is transmitted for the second or paired user, the signalled value to the VAMOS user will be same as the RXLEV. Thus no additional signalling is required for the modulation change and can be done on the fly.

Fig 2: Signal Flow diagram
Also as indicated in [2], the values for K1 and K2 can also be used for joint channel detection further.

Furthermore, with “component power value” indication, the base station can change the SCPIR based on the paired users’ RXQUAL and signal the new power level for the VAMOS user quickly.

The component power level used by a base station can be indicated to the UE either in the Fast power control channel (FACCH) or as part of the Enhanced power control channel (EPCCH).
3. Proposal

1. It is proposed to have dynamic SCPIR allocations for paired UEs to overcome changing link conditions and
2. In order to avoid estimating the SCPIR at the UE, it is proposed to introduce an indication providing the “component power level” used by the base station for the VAMOS user data.
a. The component power level used by a base station can be indicated either in the Fast power control channel (FACCH) or as part of the Enhanced power control channel (EPCCH). This can be discussed further.
4. CONCLUSION

When two users are paired in VAMOS there can be situations where the SCPIR may need to be changed to maintain a good link quality for both the users. So in this paper what is proposed is to have dynamic SCPIR to overcome changing link conditions and indicate the same to a VAMOS UE in order to avoid any estimation inaccuracies. As such it is proposed that the base station indicate the “component power level” to the VAMOS user so that changing link conditions can be taken care.
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