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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: UE checks whether or not the power sum of all carriers in any E-PUCH occupied timeslot is beyond its maximum transmission power.

(2) Power grant recalculation: UE performs power grant re-calculation when the power sum in some timeslot is beyond its maximum transmission power.

(3) E-TFC selection and TB organization: UE organizes the E-DCH transport block for each E-PUCH based on the granted or recalculated power resource.

The following agreements 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) For each timeslot with only one granted E-PUCH, the power grant of this granted E-PUCH is reduced to make the power sum in this timeslot equal to the UE maximum transmission power of UE. The power grant of this E-PUCH is also recalculated in any other timeslot where the granted E-PUCH is allocated.
There still exist the following questions on E-TFC selection for MC-HSUPA LCR TDD.
(1) How to determine the power redundancy of E-UCCH in UE and how to utilize the power redundancies of the E-UCCHs on the different E-PUCHs?

(2) Among the timeslots where the power sum of all the carriers is beyond the maximum transmission power of UE and the number of the granted E-PUCHs is no less than 2 , how to recalculate the power grants of the E-PUCHs in these timeslots?
(3) What effects does PAPR (Peak-Avarage-Power-Ratio) have on E-TFC selection?
(4) 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 essentiality of the standardization of the above questions is discussed firstly and then the solutions to the above questions are given.
2 Essentiality for E-TFC selection standardization
The number of E-UCCHs on any granted E-PUCH is determined by the SNR of only one E-UCCH instance and the E-UCCH SNR target. Assume the number of the E-UCCH instances on any granted E-PUCH is N and the SNR of the N E-UCCH instances is X dB greater than the E-UCCH SNR target, where X is the E-UCCH power redundancy. Usually X is greater than 0. The X dB power redundancy shows: the transmission power of E-UCCH in UE can be reduced by at most X dB without dropping the E-UCCH BLER performance lower than expected. When the E-UCCH transmission power is dropped by more than X dB, E-UCCH may NOT be decoded correctly and thus the granted E-PUCH may NOT be decoded correctly either.
When the power sum of all carriers is greater than the UE maximum transmission power in one E-PUCH occupied timeslot, it’s best to squeeze the power redundancies of E-UCCHs on all the granted E-PUCHs firstly. If the surplus power is not greater than the sum of the power redundancies of E-UCCHs on all the granted E-PUCHs, the power sum can be dropped to the UE maximum transmission power without affecting the BLER performance of any E-UCCH. Otherwise, the E-UCCHs on one or more granted E-PUCHs will have the dropped BLER performance than expected.
Based on the above analysis, whether or not squeeze the power redundancies of E-UCCHs firstly in the timeslots where the power sum of all carriers is greater than the UE maximum transmission power will affect the E-UCCH BLER performance and thus affect the uplink peak rate and throughput. Therefore, the above question needs to be studied and standardized. When the power redundancies of E-UCCHs needs to be squeezed firstly, how to let UE know the power redundancy of each E-UCCH is also needed considering.
After the E-PUCH power redundancy squeeze, in the timeslots where the power sum of all carriers is still greater than the UE maximum transmission power and the number of the granted E-PUCHs is more than 2, how to re-calculate the power grant of each E-PUCH in these timeslots is another question to be solved. The different solutions to the question will lead to the different uplink peak rate and throughput. Therefore, how to re-calculate the power grants of the E-PUCHs in these timeslots need to be studied and standardized.

It’s well known that the PAPR of UE varies with the number of the granted carriers and the power differences between the granted carriers. The different PAPR values will induce the different power backoffs. The PAPR induced power backoff should be considered in the NodeB power grant procedure and E-TFC selection procedure.
After power grant re-calculation, the E-UCCHs on the different E-PUCHs will have the different BLER performances. If the power grant of one E-PUCH is not dropped or only the E-UCCH power redundancy is squeezed, the E-UCCH BLER performance can be kept as expected. Otherwise, the E-UCCH BLER performance will be lower than expected. After the power redundancy squeeze, the more the E-PUCH power grant is further dropped by, the worse the E-UCCH BLER performance is.
Because the data with higher priority is more important than the data with lower priority, therefore it’s desired to send the data with higher priority on the E-PUCH with the better E-UCCH BLER performance. Therefore, the E-PUCHs should be prioritized and the data with higher priority will be on the E-PUCH with higher priority.
Based on the above discussion, the following proposal is suggested.

Proposal 1: The questions on E-TFC selection should be studied and the solutions to the questions should be standardized.
3 Solutions to questions on E-TFC selection
The solutions to the questions on E-TFC selection will be given below.
(1) How to determine the power redundancy of E-UCCH in UE and how to utilize the power redundancies of the E-UCCHs on the different granted E-PUCHs?
When E-UCCH has the power redundancy, squeezing its power redundancy will not affect its decoding performance. Therefore, when the power sum of all carriers in one E-PUCH occupied timeslot is greater than the UE maximum transmission power, it’s optimal to squeeze the power redundancies of E-UCCHs on all the granted E-PUCHs firstly.
But how to let UE know the power redundancies of E-UCCHs? Through the statistical method or through the in-band signalling? How to evaluate the feasibility of these two methods? The further studies on the above questions need to be made.
Proposal 2: How to utilize the power redundancies of the E-UCCHs on the different granted E-PUCHs and how to let UE know these values needs to be decided.
(2) After the power redundancy squeeze, among the timeslots where the power sum of all the carriers is still greater than the UE maximum transmission power and the number of the granted E-PUCHs is no less than 2 , how to further recalculate the power grants of the E-PUCHs in these timeslots?
After the power redundancy of E-UCCH on any E-PUCH is squeezed, the power grant of this E-PUCH is squeezed by the same value. When the power grant of this E-PUCH is further dropped, the E-UCCH power on this E-PUCH is further dropped and thus the BLER performance of E-UCCH on it may be lower than expected. Therefore, it’s suggested in the contribution to make the number of the E-PUCHs whose power grants are further dropped as few as possible. Based on the above rule, it’s further suggested in the contribution to prioritize the E-PUCHs in the timeslots where the power sum of all carriers is still greater than the UE maximum transmission power. The power grant of the E-PUCH with lower priority is further dropped firstly. The rules for prioritizing the E-PUCHs after the E-UCCH power redundancy squeeze are listed below.
Rule 1: The E-PUCH with the further dropped power grant has lower priority over the other E-PUCHs with no further dropped power grant at the current moment.

Rule 2: The more the E-PUCH power grant is further dropped by, the lower priority it has.

Rule 3: Among the E-PUCH whose power grants are further dropped by the same value at the current moment, the greater the Pe-base of one E-PUCH, the lower priority it has.

Proposal 3: After the E-PUCCH power redundancy squeeze, if there still exist the timeslot whose power sum of all the carriers are still greater than the UE maximum transmission power, the E-PUCHs in these timeslots are prioritized and the power grant of the E-PUCH with lower priority is further dropped firstly.
(3) What effects does PAPR (Peak-Avarage-Power-Ratio) have on E-TFC selection?
RAN4 is expected to give the PAPR induced power backoff under the different scenarios.

Proposal 4: RAN4 is required to give the PAPR induced backoffs under the different scenarios.
(4) After the power grant re-calculation, all E-PUCHs are prioritized or not? Is the E-DCH data with higher priority put on the E-PUCH with higher priority?
Based on the analysis in the former section and above, 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 suggested in the contribution that the E-PUCHs are prioritized and the data with higher priority is put on the E-PUCH with higher priority. The rules for prioritizing the E-PUCHs are listed below.
Rule 1: Record the power grant dropping amplitude of each granted E-PUCH after the E-UCCH on this E-PUCH is squeezed. The more the power grant dropping amplitude of one E-PUCH is, the lower priority it has.

Rule 2:  Among the E-PUCH whose power grant dropping amplitudes are same, the greater the Pe-base of one E-PUCH, the lower priority it has.

Proposal 5: The E-PUCHs are prioritized and the data with higher priority is put on the E-PUCH with higher priority.
4 Conclusion
The essentiality of the standardization of some questions on E-TFC selection is discussed and the solutions to these questions are given. The following proposals are suggested in the contribution.
Proposal 1: The questions on E-TFC selection should be studied and the solutions to the questions should be standardized.
Proposal 2: How to utilize the power redundancies of the E-UCCHs on the different granted E-PUCHs and how to let UE know these values needs to be decided.
Proposal 3: After the E-PUCCH power redundancy squeeze, if there still exist the timeslot whose power sum of all the carriers are still greater than the UE maximum transmission power, the E-PUCHs in these timeslots are prioritized and the power grant of the E-PUCH with lower priority is further dropped firstly.
Proposal 4: RAN4 is required to give the PAPR induced backoffs under the different scenarios.
Proposal 5: The E-PUCHs are prioritized and the data with higher priority is put on the E-PUCH with higher priority.
