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1 Introduction
The following contents of E-TFC selection for MC-HSUPA LCR TDD were discussed in the former TSG RAN WG2 meetings.

(1) Power grant check: in each timeslot where the granted E-PUCHs are allocated UE checks whether or not the power sum of all carriers is beyond its maximum transmission power.

(2) Power grant recalculation: UE performs power grant recalculation in the timeslots where the power sum of all carriers is beyond its maximum transmission power. Through power grant recalculation, the power grants of some E-PUCHs are dropped to make the power sum of each timeslot NOT beyond the UE maximum transmission power.
(3) E-TFC selection and TB organization: UE organizes the E-DCH transport block for each granted E-PUCH based on the granted or recalculated power resource of this E-PUCH.

The following agreements on E-TFC selection have been made.

(1) In each timeslot where the granted E-PUCHs are allocated, UE should check whether or not the power sum of all the carriers is beyond its maximum transmission power.

(2) E-PUCHs have lower priority over the other channels.

(3)When one E-PUCH has the different power grant reductions in the different timeslots, the power grant of this E-PUCH is determined by the maximum power grant reduction.

(4) An LS to RAN4 is sent to make RAN4 study the performance effect of having the different power per carrier.

(5) Sequential power split is applied.

Based on the above agreement (2), for the timeslot where only one E-PUCH is allocated and the power sum of all carriers is beyond the UE maximum transmission power, the transmission power of the E-PUCH in this timeslot is dropped to make the power sum equal to the UE maximum transmission power. Based on the agreements (3), the transmission power of this E-PUCH should be dropped by the same amplitude in any other timeslot where this E-PUCH is allocated. Therefore, it’s only required to determine how to execute the power grant recalculation in the timeslots where 2 or more than 2 E-PUCHs are allocated and the power sum of all carriers is beyond the UE maximum transmission power. 
Based on the agreement (5), the E-PUCHs are prioritized in the timeslots where 2 or more than 2 E-PUCHs are allocated and the power sum of all carriers is beyond the UE maximum transmission power. The E-PUCH with lower priority is power dropped first than the E-PUCH with higher priority. But there still exist the following open questions on E-TFC selection for MC HSUPA LCR TDD.

(1) How to prioritize the E-PUCHs in the timeslots where 2 or more than 2 E-PUCHs are allocated and the power sum of all carriers is beyond the UE maximum transmission power?
(2) After power grant recalculation, all E-PUCHs are prioritized or not? Is the E-DCH data with higher priority put on the E-PUCH with higher priority?
The above open questions will be discussed in the following section.
2 open questions on E-TFC selection
The solutions to the open questions on E-TFC selection for MC HSUPA LCR TDD are given below.
(1) How to prioritize the E-PUCHs in the timeslots where 2 or more than 2 E-PUCHs are allocated and the power sum of all carriers is beyond the UE maximum transmission power?
The E-PUCHs can be prioritized according to one of the following two rules.

Rule 1: The E-PUCHs are prioritized according to their Pe-base. The E-PUCH with smaller Pe-base will have higher priority while the E-PUCH with bigger Pe-base will have lower priority.
Rule 2: The E-PUCHs are prioritized according to their bit energy Eb=PE-PUCH/NUM. The E-PUCH with small Eb will have higher priority while the E-PUCH with bigger Eb will have lower priority. PE-PUCH represents the E-PUCH transmission power and NUM represents the number of the bits in the E-DCH TB the power grant of the E-PUCH can support. NUM=max{LQPSK,L16QAM}, where LQPSK represents the number of the bits in the E-DCH TB when QPSK modulation is taken while L16QAM presents the number of the bits in the E-DCH TB when 16QAM modulation is taken.
Therefore, the following proposal is suggested.
Proposal 1: Select one rule from the above two rules to prioritize the E-PUCHs.

When the transmission power of one E-PUCH is dropped, the BLER performance of E-UCCH on the E-PUCH is dropped correspondingly. When the BLER performance of E-UCCH is worse than expected, E-UCCH will be decoded wrongly and then the E-PUCH is decoded wrongly. Therefore, in power grant recalculation, the BLER performance of E-UCCH should be maintained as expected as possible. In order to maintain the BLER performance of E-UCCH, the power redundancy of E-UCCH should be calculated. The power redundancy of E-UCCH can be evaluated as below.
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Where A represents the evaluated E-UCCH power redundancy, SNR(E-PUCH) represents the SNR target for the E-DCH TB supported by 
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, PRRI represents the E-PUCH power grant, 
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is the gain decided by SF, GAIN(N) represents the gain of the N E-UCCH instances compared with 1 E-UCCH instance and SNR(E-UCCH) represents the E-UCCH SNR target.

Based on the above analysis, the following proposals are suggested.

Proposal 2: The following parameters are configured by RNC to UE for evaluating the E-UCCH power redundancy. 
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Proposal 3: In power grant recalculation, the E-UCCH BLER performance should be maintained as expected as possible. 
(2) After power grant recalculation, all E-PUCHs are prioritized or not? Is the E-DCH data with higher priority put on the E-PUCH with higher priority?
After power grant re-calculation, the E-UCCHs on the different E-PUCHs will have the different BLER performances, thus leading to the different E-PUCH BLER performance. Therefore, it’s recommended that the E-PUCHs are prioritized and the data with higher priority is put on the E-PUCH with higher priority. The rule for prioritizing the E-PUCHs after the power grant recalculation is listed below.

Rule: After the power grant recalculation, the E-PUCHs are prioritized according to their updated E-UCCH power redundancies. The E-PUCH with bigger E-UCCH power redundancy has higher priority while the E-PUCH with smaller E-UCCH power redundancy has lower priority. The E-UCCH power redundancy after the power grant recalculation is calculated as below.
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Where C represents the E-UCCH power redundancy and P represents the power grant of the corresponding E-PUCH after the power grant recalcuation.
Based on the above analysis, the following proposal is suggested.
Proposal 4: After power grant recalculation, the E-PUCHs are prioritized according to their E-UCCH power redundancies and the data with higher priority is put on the E-PUCH with higher priority.
4 Conclusion
The open questions on E-TFC selection for MC HSUPA LCR TDD are discussed in the contribution. The following proposals are suggested.
Proposal 1: Select one rule from the following two rules to prioritize the E-PUCHs in the power grant recalculation.

Rule 1 : E-PUCHs are prioritized according to their Pe-base.

Rule 2: E-PUCH are prioritized according to their bit energy.

Proposal 2: The following parameters are configured by RNC to UE for evaluating the E-UCCH power redundancy. 
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Proposal 3: In power grant recalculation, the E-UCCH BLER performance should be maintained as expected as possible. 
Proposal 4: After power grant recalculation, the E-PUCHs are prioritized according to their E-UCCH power redundancies and the data with higher priority is put on the E-PUCH with higher priority.
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