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1. Introduction
At RAN2#67 E-TFC selection for DC-HSUPA was discussed and it was agreed to adopt the parallel scheme. However the exact mechanism on how to split the UE power margin among the two carriers still needs to be determined. 
2. Discussion
The parallel scheme is characterized by proportionally dividing the UE power margin between the two carriers before the E-TFC selection procedure in case there are two new transmissions requested by the HARQ entity in a particular TTI. The proportion can be calculated from either the SG, or the transmit pilot power, or both of them, like the scheduled transmit data power based scheme mentioned in [1].
Using SG only is not a good choice, because SG is defined as the max ratio of E-DPDCH power to the DPCCH power, which can not reflect the fast fading. Using transmit pilot power only is also not a good choice, because it is likely to lead to unpredictable UE behaviors, because the transmit pilot power reflects the fast fading which varies rapidly. In addition, from power utilization point of view, if using the transmit pilot power only or SG only scheme in some cases, the power allocated for one carrier may exceed its SG restriction while the power allocated for the other carrier cannot full satisfy its SG, as shown in figure 1 below, as the consequence a waste of power occurs.
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Figure 1: power wastage of using transmit pilot power only or SG only scheme
So it is more reasonable to use transmit pilot power and SG together for the splitting of UE power margin, which can avoid the waste of power in some cases. To be in detail, the total power headroom is splitted in direct proportion to the scheduled transmit data power of each carrier, as the following formulas.
P1=SG.carr1*DPCCHPower.carr1;
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P2=SG.carr2*DPCCHPower.carr2;
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PowerHeadRoom.carr1=TotalPowerHeadRoom*P1/(P1+P2);                                      
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PowerHeadRoom.carr2=TotalPowerHeadRoom*P2/(P1+P2);                                            





 (4)
Moreover, taken into account the non scheduled transmissions on the primary carrier and the scheduling information that possible triggered, we believe the formulas above are not appropriate enough. One possible improvement is that each carrier calculate its total granted payload first, which is the sum of total payload for non-scheduled transmissions, total payload for scheduled transmissions and the size of the possible scheduling information, see formula (1a) and (2a) below. 
TotalGrantedPayload.carr1= TotalNonScheduledPayload+ TotalScheduledGrantPayload.carr1                   + SIsize (possible);



                                                                (1a) 
TotalGrantedPayload.carr2= TotalScheduledGrantPayload.carr2+ SIsize (possible);
                           (2a)
Then get the total transmit data power of each carrier, i.e. P1 and P2, based on the total granted payload of each carrier, as formula (1b) and (2b):
P1=F (TotalGrantedPayload.carr1)*DPCCHPower.carr1;











 
(1b)
P2=F (TotalGrantedPayload.carr2)*DPCCHPower.carr2;








 
   


 (2b)

Where function F is the extrapolation or interpolation formula (as specified in 25.214), whereby the required gain factor ed could be deduced from the total granted payload.
However, even after the appliance of the improved formulas above, we still believe that it is very difficult to specify how the UE shall do the power splitting, because:

1. The power required by the minimum E-TFC set (maybe configured on primary carrier only) should be considered with higher priority;
2. The “MAC-d flow multiplexing” issue [2], where power wastage will happen somehow in case there are restrictions in MAC-d flow multiplexing while the traffic mapped to this MAC-d flow is buffer limited or of lower data rate, will lead to considerable UE power wastage.
Based on the analysis above, we think it is not necessary to specify the UE power splitting in such a detail, i.e. using the formulas mentioned above on how to do the power splitting, in stead we should only specify that UE shall do the power splitting ahead of the subsequence E-TFC selection procedures, thus it is left to the UE implementation to achieve the optimal power splitting procedure.
3. Conclusion
RAN2 is kindly required to discuss and agree on:
Proposal: it is not necessary to specify how UE shall do the power splitting between the two carriers in such a detail, in stead we should only specify that UE shall do the power splitting ahead of the subsequence E-TFC selection procedures, thus it is left to the UE implementation to achieve the optimal power splitting procedure. 
Please find the corresponding draft CR for E-TFC selection for spec 25.321 in the Annex.
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Annex 1: Draft CR for E-TFC selection in 25.321
11.8.1.4
E-TFC Selection

In FDD mode, the rules for E-TFC selection provided below shall apply to UEs in CELL_DCH state, CELL_FACH state and Idle Mode with at least one E-DCH transport channel configured. These UEs shall apply the E-TFC selection procedure when invoked by the HARQ entity (see subclause 11.8.1.1.1). In the case where a 2ms TTI is configured, E-TFC selection shall not be performed for TTIs that overlap with an uplink compressed mode gap. The E-TFC restriction procedure described in [12] shall always be applied before the E-TFC selection process below. E-TFCs which (according to calculations in [16]) require channelisation codes which are not allowed by the value given by the Maximum channelisation codes for E-DPDCH or are not supported by the UE capability shall be considered as blocked. Furthermore, for UEs that are also configured with a DCH transport channel on uplink, the TFC selection procedure shall be applied before either of these.

For each MAC-d flow, RRC configures MAC with a HARQ profile and a multiplexing list. Additionally, RRC configures MAC with a power offset for "Control-only" transmissions. This power offset and a maximum number of HARQ transmissions of 8 will be used to define a HARQ profile for "Control-only" transmissions which will be used, in case the Scheduling Information needs to be transmitted without any higher-layer data. The HARQ profile includes the power offset and maximum number of HARQ transmissions to use for this MAC-d flow. The multiplexing list identifies for each MAC-d flow(s), the other MAC-d flows from which data can be multiplexed in a transmission that uses the power offset included in its HARQ profile.

RRC can control the scheduling of uplink data by giving each logical channel a priority between 1 and 8, where 1 is the highest priority and 8 the lowest. E-TFC selection in the UE shall be done in accordance with the priorities indicated by RRC. Logical channels have absolute priority, i.e. the UE shall maximise the transmission of higher priority data.

RRC can allocate non-scheduled transmission grants to individual MAC-d flows in order to reduce the transmission delays. When a 2ms TTI is configured each non-scheduled grant is applicable to the specific set of HARQ processes indicated by RRC. The applicability of scheduled grants can be also restricted to a specific set of HARQ processes when a 2ms TTI is configured. HARQ process restriction and reservation is under the control of the serving cell Node B and indicated to the UE by RRC.
For each configured MAC-d flow for each E-DCH transport channel, a given E-TFC can be in any of the following states:

-
Supported state;

-
Blocked state.

At each TTI boundary, UEs in CELL_DCH state, CELL_FACH state and Idle mode with at least one E-DCH transport channel configured shall determine the state of each E-TFC for every MAC-d flow configured for each E-DCH transport channel based on its required transmit power versus the maximum UE transmit power (see [7] and [12]). The UE shall consider that E-TFCs included in the minimum set of E-TFCs are always in supported state (see [7]).
At every TTI boundary for which more than one new transmission is requested by the HARQ entity (see subclause 11.8.1.1.1), the UE shall first partition UE power headroom among the E-DCH transport channels, then perform the operations described below on each E-DCH transport channel respectively. At every TTI boundary for which only one new transmission is requested by the HARQ entity (see subclause 11.8.1.1.1), the UE shall perform the operations described below. UEs configured both with DCH and E-DCH transport channels shall perform TFC selection before performing E-TFC selection.
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