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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 (Psum) is beyond its maximum transmission power (Pmax).

(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.

Based on the above agreements, power grant recalculation shall be executed as shown in Figure 1, where Psum(ts) represents the power sum of all carrier in timeslot “ts”, Pmax represents the UE maximum transmission power, Num(ts) represents the number of the granted E-PUCHs in timeslot “ts”, Psum,other(ts) represents the power sum of all other channels than E-PUCH in timeslot “ts”, the timeslot set “A” represents the timeslots where the granted E-PUCHs are allocated.
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                 Figure 1 General flow graph for power grant recalculation
There exist the following open questions on E-TFC selection for MC-HSUPA LCR TDD.
(1) How to execute power grant recalculation for the timeslots where the power sum of all carriers is beyond the UE maximum transmission power, the power sum of all other channels than E-PUCH is less than the UE maximum transmission power and the number of the granted E-PUCHs is no less than 2?
(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 issues will be discussed in the following sections.
2 open questions on E-TFC selection
The solutions to the open questions on E-TFC selection will be given below with a detected timeslot representing a timeslot where the power sum of all carriers is beyond the UE maximum transmission power, the power sum of all other channels than E-PUCH is less than the UE maximum transmission power and the number of the granted E-PUCHs is no less than 2.

Question (1): How to execute power grant recalculation for the detected timeslots?

Record the E-PUCHs allocated in the detected timeslots. In order to make the power sum of all carriers in any detected timeslot NOT beyond the UE maximum transmission power, the power grants of some E-PUCHs shall be dropped. It’s recommended to prioritize the recorded E-PUCHs according to some rules. The E-PUCH with lower priority will be power grant dropped prior to the E-PUCH with higher priority. The power grant recalculation procedure is shown in Figure 2, where X represents the E-PUCH set of all E-PUCHs allocated in the detected timeslots, B represents the timeslot set and each element “ts” in B satisifies: Psum(ts)>Pmax, Psum,other(ts)<Pmax and Num(ts)>=2.
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Figure 2 Flow graph for power grant recalculation for all detected timeslots
There are two scenarios for prioritizing the E-PUCHs allocated in the detected timeslots:
Scenario 1: The power redundancy of each E-UCCH is taken into account in prioritizing the E-PUCHs.

Scenario 2: The power redundancy of each E-UCCH is NOT taken into account in prioritizing the E-PUCHs.

Under scenario 1, the rules for prioritizing the E-PUCHs are listed below.
(1) The rules for prioritizing the E-PUCHs are NOT defined and left for UE implementation.

(2) The rules for prioritizing the E-PUCHs are defined and the specific rules are listed below:

· Rule 1: The E-PUCH whose power grant has been dropped has lower priority over the E-PUCH whose power grant hasn’t been dropped.

· Rule 2: For the E-PUCHs whose power grants have been dropped, prioritise these E-PUCHs according to their power grant dropping magnitudes. The E-PUCH with a bigger power grant dropping magnitude has lower priority. For the E-PUCHs with the same power grant dropping amplitude, prioritize these E-PUCHs according to their Pe-base. The E-PUCH with a bigger Pe-base has lower priority.
· Rule 3: For the E-PUCHs whose power grants haven’t been dropped, prioritise these E-PUCHs according to their Pe-base. The E-PUCH with a bigger Pe-base has lower priority.

Under scenario 2, how to determine the power redundancy of each E-UCCH in UE should be solved before the rules for prioritizing the E-PUCHs are defined.
The number of the E-UCCH instances on any granted E-PUCH is determined by NodeB based on 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 more 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 E-UCCH transmission power can be reduced by at most X dB without making the E-UCCH BLER performance worse 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.

UE can determine the power redundancy of each E-UCCH through the statistical method or through the in-band signalling.
Because it happens seldom that the power sum of all carriers in some timeslot is beyond the UE maximum transmission power, it seems expensive to let UE know the power redundancy of each E-UCCH through the in-band signalling. Therefore, the statistical method is recommended. One simple statistical method is illustrated below.
In order to find the number of the E-UCCH instances, NodeB will determine the SNR gain of N E-UCCH instances over N-1 E-UCCH instances for the different N values. The SNR gains for the different N values used in NodeB can be configured to UE by RNC. The power redundancy of N E-UCCH instances can be half the SNR gain of N E-UCCH instances. 
When UE know the power redundancy of each E-UCCH, how to utilize it to define the rule for prioritizing the E-PUCHs?
Firstly, divide the detected timeslots B into two groups G1 and G2:

(1) The second group G1 includes each timeslot “ts” in B where the spilled power (Psum(ts)-Pmax) is beyond Psum,EUCCH(ts). In these timeslots, the BLER performance of some E-UCCHs will be worse than expected.
(2) The First group G2 includes each timeslot “ts” in B where the spilled power (Psum(ts)-Pmax) is not beyond Psum,EUCCH(ts), where Psum,E-UCCH(ts) is the sum of the power redundancies of the E-UCCHs in the timeslot “ts”. In these timeslots, the power sum can be dropped to the UE maximum transmission power without affecting the BLER performance of any E-UCCH.
Secondly, the E-PUCHs allocated in the timeslots in G1 are prioritized into a priority queue Q1 and the power grant recalculation procedure for the timeslot set G1 is same as that shown in Figure 2.
Thirdly, update the power sum of each timeslot in G2 and then find each timeslot “ts” in G2 with Psum(ts)>Pmax. Use the found timeslots to form the timeslot set G3. Prioritize the E-PUCHs allocated in the timeslot set G3. For the E-PUCH with lowest priority, its power grant can be dropped with one of the following methods:

(1) The power grant of this E-PUCH is dropped to make the power sum in each timeslot where this E-PUCH is allocated not beyond Pmax.

(2) If its power grant has been dropped by the value beyond the power redundancy of the E-UCCH on it, the power grant of this E-PUCH is power grant dropped to make the power sum in each timeslot where this E-PUCH is allocated not beyond Pmax. If its power grant has been dropped by the value NOT beyond the power redundancy of the E-UCCH on it, drop the power grant of this E-PUCH to make the power redundancy of the E-UCCH on it being 0.
After the above operation on the E-PUCH with lowest priority, if there is at least one timeslot with the power sum of all carriers beyond Pmax, the E-PUCH with next lowest priority is power grant dropped. Repeat the above operation until the power sum of each timeslot in G3 NOT beyond Pmax.
The rule for prioritizing the E-PUCHs in G1 and G3 are listed below.

(1) The rules for prioritizing the E-PUCHs are NOT defined and left for UE implementation.

(2) The rules for prioritizing the E-PUCHs are defined and the specific rules are listed below:

· Rule 1: the E-PUCH with the power grant dropped by more than the E-UCCH power redundancy has lower priority over the E-PUCH with the power grant not dropped or dropped by no more than the E-UCCH power redundancy.

· Rule 2: For each E-PUCH, find its (x-y) where y denotes its power grant dropping amount (xdB) and y denotes its E-UCCH power redundancy (ydB). The E-PUCHs are prioritized in the descending order of the value x-y. The more the value x-y is, the lower priority the E-PUCH has. For the E-PUCHs with the same x-y value, they are prioritized in the descending order of Pe-base. The more Pe-base is, the lower priority the E-PUCH has. For the E-PUCHs with the same x-y value and the same Pe-base value, they are prioritized in the ascending order of SNPL. The less SNPL is, the lower priority the E-PUCH has.
Based on the above analysis, the following proposal is suggested.

Proposal 1: The E-PUCHs are prioritized according to some rules. The E-PUCH with lower priority will be power grant dropped prior to the E-PUCH with higher priority.

Question (2): After 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?
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.

Based on the above analysis, the following proposal is suggested.
Proposal 2: 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-PUCH are FFS.
4 Conclusion
The solutions to the open questions on E-TFC selection for MC HSUPA LCR TDD are given. The following proposals are suggested in the contribution.
Proposal 1: The E-PUCHs are prioritized according to some rules. The E-PUCH with lower priority will be power grant dropped prior to the E-PUCH with higher priority.
Proposal 2: The E-PUCHs are prioritized and the data with higher priority is put on the E-PUCH with higher priority.
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