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1 Introduction
In the RAN2 #67 meeting, it was agreed that the parallel power allocation scheme is adopted for the E-TFC selection algorithm.  
One of the open issues identified in [4] is regarding the use of the minimum set E-TFC in the E-TFC selection procedure when dual cell HSUPA is configured.  

In this contribution we discuss in more detail the issues related to the usage of the minimum set E-TFC for DC-HSUPA.   
2 Discussion
In single-carrier HSUPA, the configuration of a minimum set E-TFCI is possible, which allows the UEs to transmit data even when power-limited, at the expense of some additional power scaling. As part of E-TFC selection the UE determines the state of each E-TFC based on the available normalized remaining power margin [2].  A given E-TFC can be in either a supported state or a blocked state.  Even in situations, where according to the E-TFC restriction no E-TFCs are in supported state (the available power does not allow the transmission of any of the E-TFCIs), the UE will consider the E-TFCIs included in the minimum set E-TFCIs to be always in supported state.  
For Dual Cell HSUPA, the intended usage of the minimum set E-TFCI across both carriers is not clear and therefore needs to be discussed.  

When dual cell is configured, there will be scenarios where the UE is power-limited and the usage of the minimum set E-TFC might not be desirable on both carriers simultaneously. Using the minimum set E-TFC, in combination to a non-zero minimum reduced E-DPDCH gain factor, would often result in unnecessary power scaling on both carriers.  
This can happen when either one or two new transmissions occur in a TTI:
a) Scenario 1: UE is in a power-limited state and a retransmission and a new transmission are taking place.  
In this scenario, the power required by the retransmission alone may exceed the maximum allowed power by the UE, yet E-TFC selection for the other carrier will still take place. If a non-zero minimum set E-TFC is configured on the latter, the UE will transmit a new transport block of the minimum set E-TFCI on the new carrier. Since the UE was already in power-limited situation, a second transmission will make the situation worst and result in excessive scaling (potentially up to the configured minimum reduced E-DPDCH gain factor) over both carriers.    
b) Scenario 2: UE is in power limited state and two new transmissions are taking place. 
In this scenario, the limited power will be distributed across both carriers according to the adopted parallel E-TFC selection scheme.  If the total available power is not sufficient to allow transmission of even one full PDU, by splitting this power across both carriers and considering the minimum set E-TFCI as supported will aggravate the situation in the UE, and cause the physical layer to perform scaling on both carriers. 

As it can be observed, using a minimum set E-TFC (in combination to non-zero minimum reduced E-DPDCH gain factors) may lead to undesirable power scaling. It is proposed to discuss the usage of the minimum set E-TFC in order to avoid such situations where undesirable scaling and system degradation performance is caused by excessive usage of the minimum set E-TFC in DC-HSUPA.

Since applying the minimum set E-TFC to both carriers clearly introduces undesired behavior, it is proposed to disallow the use of the minimum set E-TFC on both carriers simultaneously.  Therefore, it is proposed that if a minimum set E-TFCI is configured by the network, the E-TFC selection may consider these E-TFCIs as supported only in one carrier at a time.   
Proposal 1: Allow minimum set E-TFC only for one carrier at a time.
In order to implement this restriction a number of options can be considered:

Option 1: The minimum set E-TFC may be allowed and configured on one carrier only (e.g. the primary carrier). Whenever, a new transmission is taking place on the primary frequency, the minimum set E-TFCI is allowed to be used.  While this method is simple and will allow non-scheduled transmissions (if configured on primary carrier only) to always be transmitted, it still has the above mentioned problems when a retransmission is ongoing on the second carrier.
Option 2: The UE is only allowed to use the minimum E-TFC set on the first selected carrier to be filled up with data first.  If a retransmission is ongoing in the other carrier, the UE does not allow the usage of the minimum set E-TFCI on the carrier where a new transmission is taking place.  
Option 3: The UE is allowed to transmit E-TFCs from the minimum set E-TFCI only if there is a non-zero remaining power on the carrier for which E-TFC selection/restriction is being performed.   Therefore, if the minimum set E-TFC was used in a first carrier or if a retransmission is already exceeding the max power, the NRPM of the other carrier will result in a negative value and therefore no data will be allowed to be transmitted in this carrier.    

These approaches are simple to implement and the third approach may provide the UE with additional opportunities to transmit data when power-limited while restricting the amount of additional scaling that would need to be carried out.

The above is not meant to be an exhaustive list of possibilities; other alternatives may be considered upon conclusion of the discussion on E-TFC selection for DC-HSUPA.

Proposal 2: Discuss and agree on rules for applying the minimum set E-TFC in DC-HSUPA
3 Conclusion

In this contribution we discuss the usage of the minimum set E-TFC in combination to DC-HSUPA operations and propose the following:
Proposal 1: Allow minimum set E-TFC only for one carrier at a time
Proposal 2: Discuss and agree on rules for applying the minimum set E-TFC in DC-HSUPA 
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