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1. Introduction
In the last RAN plenary, the company contribution of 25.321 CR for DC-HSUPA [1] was agreed. However, there were still some open issues about E-TFC selection and happy bit evaluation which are marked as FFS. It would be beneficial to jointly discuss these issues and agree together since they have implications to each other.
2. E-TFC selection
2.1 Power split in case UE is not power limited
During the email discussion, there is still no agreement on whether the UE shall perform the power split only in case of power limitation or all the time. To our understanding, the power split shall be performed by the UE all the time, because:
· In case UE is not power limited, if the UE has enough power to transmit scheduled data up to the Serving Grants on both frequencies, the results of the E-TFC selection procedure will be the same (whether the UE performs the power split or not).

· If UE only performs power split in case it is power limited, there will be two different UE behaviours in the E-TFC restriction procedure, which should be avoided in order to keep specifications simple:
1. in case that the UE is not power limited, the E-TFC restriction will be applied on each frequency based on the total remaining power
2. in case that the UE is power limited, the E-TFC restriction will be applied on each frequency based on the split power for that frequency.
Proposal 1: Power split shall be performed by the UE all the time in case of two new transmissions, even UE is not power limited.
2.2 Power split in case of one retransmission
In case there is only one retransmission in a particular TTI, it is assumed that the frequency undergoing retransmission should only be allocated with the exact power required for the retransmission, and the rest power goes to the frequency undergoing new transmission. 
The main issue is that from a MAC perspective we do not know the actual power required for the retransmission. In addition, when calculating the maximum remaining power allowed for the new transmission, the DPCCH power and E-DPCCH power should be subtracted from the rest power. It is worth some discussion here whether such a power split procedure should be specified in spec 25.133 or in spec 25.321. To our understanding, it will be beneficial to calculate the actual power required for the retransmission and the maximum remaining power allowed for the new transmission in spec 25.133. Therefore spec 25.321 would only be required to refer to the calculation result of the maximum remaining power allowed for the new transmission which will be used as the input of E-TFC restriction procedure.
Proposal 2: In case there is only one retransmission, the frequency undergoing retransmission should only be allocated with the exact power required for the retransmission, and the rest power goes to the frequency undergoing new transmission.
Proposal 3: In case there is only one retransmission, calculate the actual power required for the retransmission and the maximum remaining power allowed for the new transmission in spec 25.133, hence spec 25.321 only need to make a reference to the calculation result of the maximum remaining power allowed for the new transmission.

2.3 Power split in case of two retransmissions
The intention of power split is to determine the maximum remaining power allowed for E-DCH transmission on the frequency undergoing new transmission. This will be used as the input of E-TFC restriction procedure. As a consequence the UE could know the state of supported/blocked E-TFCIs on that frequency.
In the case of two retransmissions in a particular TTI, the UE will not perform the E-TFC restriction and E-TFC selection procedures on both frequencies. Therefore it would not be necessary to do the power split in spec 25.321 and spec 25.133. Even in case that the sum of the actual power required for retransmission for both frequencies exceeds UE total TX power, the UE could work according to the power scaling procedure specified in spec 25.214.
Proposal 4: In case of retransmission on both frequencies, it is not necessary for the UE to do the power split.
2.4 Maximum power pre-allocated for the non-scheduled data
It was decided in the last RAN2 meeting that the power needed by non-scheduled MAC-d flows should be pre-allocated firstly. However, the upper limit of the power that could be pre-allocated for the non-scheduled MAC-d flows has not been determined yet(still marked as FFS in [1]):
-
The power pre-allocated for non-empty non-scheduled MAC-d flows. The amount of power pre-allocated for a non-empty non-scheduled flow shall be the minimum of the power necessary to transmit data up to the non-scheduled grant for this flow, and the power necessary to transmit all the data in the queue for this flow taking into account the power offset for a transmission of the HARQ profile of the MAC-d flow with the highest-priority among “non-scheduled” non-empty MAC-d flows. The total power pre-allocated to non-scheduled MAC-d flows shall not exceed FFS [12].

Actually, there is no doubt that the total power that could be pre-allocated to non-scheduled MAC-d flows shall not exceed Pnon-scheduled-max,, which could be defined as follows:
Pnon-scheduled-max = PMax - kPDPCCH,target,k - PHS-DPCCH - kPE-DPCCH,reserved,k
The main reason to keep it as FFS in the CR is that such a term as Pnon-scheduled-max has not been agreed in RAN4 yet, thus the FFS could be replaced once it is solidified in spec 25.133.
Proposal 5:  Replace the FFS with the term similar to Pnon-scheduled-max once it is solidified in spec 25.133.
3. Happy bit evaluation
During the email discussion, we found that the decision of happy bit evaluation will have implication on the power split of E-TFC selection especially on the retransmission case, so it would be beneficial to discuss them together here.
When we decided the happy bit evaluation scheme in the previous meetings, we did not have any details on the E-TFC selection outcome and how the power would be split. We just decided that the second condition of the happy bit setting was determined based on the remaining power on the frequency, but different understandings concerning the remaining power on the frequency are possible:

1. the remaining power of that frequency after the power split occurs.
2. the remaining power of the UE, given the power is shared by both frequencies.
It does not seem reasonable for the UE to evaluate happy bit on one frequency according to the remaining power on that frequency after the power split occurs since the UE could not predict what the result of power split in the coming TTI will be (because of the variance of DPCCH power, Serving Grant and amount of non-scheduled data). One consequence might be that the UE reports unhappiness with respect to one frequency while it does not have enough power to satisfy the increased Serving Grant in the coming TTI. Also the UE might reports happiness with respect to one frequency whilst it has more power than is needed to satisfy the Serving Grant in the coming TTI.
In addition, in case the remaining power of each frequency does not allow transmitting extra 32 bits, while the total remaining power allows transmitting extra 32 bits, if UE evaluates happy bit on each frequency according to the remaining power on that frequency after power split occurs, the report of happiness on both frequencies will prevent UE from boosting its uplink transmission.
Furthermore, if UE evaluates happy bit on each frequency according to the remaining power on that frequency after power split occurs, the frequency undergoing retransmission will never declare unhappiness on that frequency because the frequency is assigning exactly the power required for the retransmission. Thus, UE would be departing from the single carrier behaviours, where UE still performs happy bit evaluation and declares unhappiness even it is under going a retransmission. 
If the UE evaluates happy bit according to the total remaining power, the UE need extra steps to evaluate whether UE could transmit with higher date rate and this might not make efficient use of the outcome of E-TFC restriction procedure on each frequency. However, the extra steps will not take too much effort, because the UE would only need to check whether the E-TFC which has a TB size at least 32 bits larger than the current selected E-TFC is supported or blocked, other than all the E-TFCs.
Proposal 6: The evaluation of happy bit on each frequency shall be based on the total remaining power on both frequencies.
4. Conclusion

In this contribution, the open issues of E-TFC selection and happy bit evaluation for DC-HSUPA were discussed. It is kindly asked RAN2 to discuss and agree on the following proposals:
Proposal 1: Power split shall be performed by the UE all the time, even UE is not power limited.

Proposal 2: In case there is only one retransmission, the frequency undergoing retransmission should only be allocated with the exact power required for the retransmission, and the rest power goes to the frequency undergoing new transmission.
Proposal 3: In case there is only one retransmission, calculate the actual power required for the retransmission and the maximum remaining power allowed for the new transmission in spec 25.133, hence spec 25.321 only need to make a reference to the calculation result of the maximum remaining power allowed for the new transmission.
Proposal 4: In case of retransmission on both frequencies, it is not necessary for the UE to do the power split.
Proposal 5:  Replace the FFS with the term similar to Pnon-scheduled-max once it is solidified in spec 25.133.

Proposal 6: The evaluation of happy bit on each frequency shall be based on the total remaining power on both frequencies.
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