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Introduction
In this document, we shortly discuss E-TFC selection aspects and propose a way forward.
Discussion

One of the biggest open issues in DC HSUPA is the E-TFC selection method. In the discussion below we distinquish the number of HARQ processes available for a new transmission at a given TTI occasion:
Two HARQ processes available for the transmission of new MAC-is PDUs

In [1] Ericsson and ST-Ericsson evaluated different sequencial and parallel approaches for E-TFC selection. The conclusion of this document was, that all studied algorithms are associated with similar system performance, i.e. the average user performance can be said to be insensitive to the choice of the E-TFC selection algorithm. Nokia and NSN agree with this conclusion.

It was argued in the same document that from the system performance view, parallel algorithm have several advantages, such as:

· Lower power difference between carriers in comparison to sequential algorithms, being thus more predictable;

· The risk of interference overshots is reduced;

· Relative high grants can be allocated to the UE, but low noise rise can be maintained even in extreme cases where the majority of UEs have a lower DPCCH on one carrier;

Based on the analysis in [1], we regard following E-TFC algorithm as potential candidate for E-TFC selection in DC HSUPA.
One HARQ process available for the transmission of new MAC-is PDUs:

In RAN2#66, it was agreed that if there is new transmission on only one carrier possible, the legacy single carrier rule is applied, with the power of the pilot and overhead on both carriers and the power required by the retransmission deducted from the maximum available power.

To our opinion, no further requirements are needed for this case.
Two HARQ processes are used for retransmissions:

The transmission of MAC-i PDUs in two HARQ processes at the same TTI instance failed. The UE is now power limited. How should be UL Tx power now balanced between the to UL carriers? Several possibilities exist, including:

· The transmit power is equally distributed between the carriers

· The transmit power is proportionally distributed between the carriers, relative to the DPCCH transmit power required per carrier.

· The transmit power is proportionally distributed between the carriers, relative to the E-TFC format selected for the MAC-i PDU retransmitted on the respective carrier.

· The transmit power is proportionally distributed between the carriers, relative to the SG for the respective carrier.

· The transmit power on one carrier is set to an optimal level (if possible) at the cost of the second carrier. E.g. the process which faced already more retransmissions could be preferred in the UL Tx power allocation to reduce the risk of a MAC-i PDU transmission failure. Alternatively more power could be allocated to the MAC-i PDU carrying higher priority data. 

We propose that 

· E-DPDCH should be scaled down until ed,k,reduced=ed,k,min on both carriers before any other channels are scaled.

· First, the E-DPDCH on the carrier with highest DPCCH power is scaled down until ed,k,reduced=ed,k,min on that carrier.

· Then, if needed, the E-DPDCH on the other carrier is scaled down until ed,k,reduced=ed,k,min on that carrier.

· When ed,k,reduced=ed,k,min on both carriers, then equal scaling of all channels on both carriers is applied.

Thus the retransmission on carrier with higher DPCCH level will suffer first if UE exceeds the maximum allowed transmission power.
Conclusion

After a short review of the E-TFC selection, we propose that the UE’s transmit power should be divided between the carriers according to the rule Pi*= Pi min(1,Pmax/j Pj) where Pj represents the power that would be required by carrier j in order to use its entire serving grant, and Pmax represents the maximum transmit power of the UE.
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