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1 Introduction
In RAN#72, a new work item Multi-Carrier Enhancements for UMTS was agreed [1]. One of the objectives of this WI is:
Specify new configurations: 2ms+10ms and 10ms+10ms TTI, for DC-HSUPA and DB-DC-HSUPA scenarios.
In SI phase, the E-TFC selection was discussed. In this paper, it will be further analyzed.
2 Discussion
It is agreed that the new configurations: 2ms+10ms and 10ms +10ms for DC-HSUPA and DB-DC-HSUPA scenarios shall be specified. Then the related scenarios will be analyzed.

2.1
E-TFC selection for 10ms+10ms Multi-carrier configuration
When 10ms+10ms TTI is configured, the boundary of each TTI is aligned. Then the legacy rule of E-TFC selection can be applied to this scenario, including power allocation and re-transmission.

Observation: Current E-TFC selection rule can be applied to the multi-carrier configuration of 10ms+10ms TTI.
2.2
E-TFC selection for 2ms+10ms Multi-carrier configuration
In current E-TFC selection procedure, the UE shall first perform E-TFC restriction procedure to find the supported E-TFC [2], and then it performs the E-TFC selection procedure to determine the used E-TFC at each TTI boundary [3].

When the UE has more than one Activated Uplink Frequency, if the E-TFC selection in this TTI is invoked by HARQ entities on more than one of the Activated Uplink Frequencies or if the HARQ entities on all Activated Uplink Frequencies in this TTI are generating retransmissions, the power allocation to a frequency i, Pi, is calculated as:

Premaining,s = max (PMax  - i PDPCCH,target,i - PHS-DPCCH - Pnon-SG, 0)
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The E-TFC restriction procedure shall be applied on each frequency based on the above formulas.
When TTIs are different between the primary and secondary UL frequency, the E-TFC selection procedure is shown below.
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Figure 1: E-TFC selection for 2ms+10ms TTI

At t1, the UE can perform power allocation calculation on the primary uplink frequency and the secondary uplink frequency.

At t2, t3, t4 and t5, it is a 2ms TTI boundary, the UE shall perform E-TFC selection on this frequency. For 10ms TTI, the SG is only calculated on the TTI boundary (t1), so there is no SG on 10ms TTI at t2, t3, t4 and t5, so the UE may not calculate the remaining power at these time boundaries.
In order to solve the E-TFC selection issue, on the frequency of 10ms TTI, after the UE generates a SG at the TTI boundary, the SG could be used in the following radio frame in order to perform E-TFC selection on the other frequency. In this case, the existing formulas on calculating E-TFC can be still applied on both the primary uplink frequency and the secondary uplink frequency. This solution may need a minor change in TS 25.321.
Proposal 1: In case of 2ms+10ms MC case, when performing E-TFC selection on 2ms TTI, the UE could uses the SG generated in the 10ms TTI boundary.

2.3
Power scaling

Power scaling is used when the total UE transmit power would exceed the maximum allowed value and the UE will reduce its power [4]. The E-TFC selection is performed at each TTI boundary and E-DPDCH gain factors ed, is determined through this procedure. But the power of DPCCH is changed every slot because of power control. Then the total UE transmit power may exceed the maximum allowed value.
When two uplink frequencies configured for E-DCH, there are three steps in the legacy procedure:

· The UE shall start by reducing all the E-DPDCH gains factors on the frequency with highest DPCCH power
· The UE shall then reduce all the E-DPDCH gains factors on the frequency with second highest DPCCH power
· Additional scaling (Scaling all the channels equally)
In the RAN1 LS [5], it is agreed that:

The legacy power scaling can be reused for DB-DC/DC 10ms+10ms TTI configurations.
For 2ms+10ms TTI configurations, it is still under discussion in RAN1. So we think power scaling has not impact on E-TFC selection procedure.
3 Conclusion

In this paper, the power allocation of E-TFC selection for MC enhancements and other aspects are analyzed and it is proposed:
Proposal 1: In case of 2ms+10ms MC case, when performing E-TFC selection on 2ms TTI, the UE could uses the SG generated in the 10ms TTI boundary.
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