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1 Introduction
When the network side schedules several E-PUCH grants on the different carriers to a MC-HSUPA UE in the same sub-frame, UE should execute the following processing in the E-TFC selection.

(1) Power grant check: In each timeslot where these E-PUCHs are allocated, UE should check whether or not the sum of the transmission powers of all the uplink channels is beyond its maximum transmission power.

(2) Power grant re-allocation: When the power sum in some timeslot is beyond its maximum transmission power, UE may re-allocate the power grants of all the E-PUCHs in this timeslot. If the power grant of one E-PUCH is re-allocated in several timeslots, UE should determine the power grant of this E-PUCH based on the re-allocated power grants of this E-PUCH in the different timeslots. 

(3) E-TFC selection and TB organization: After the power grant check and re-allocation, UE should organize the E-DCH transport block for each carrier E-DCH based on the scheduled granted power (if the granted power of this E-PUCH is not re-allocated) or the re-allocated granted power (if the granted power of this E-PUCH is re-allocated).

In the former 3GPP TSG RAN meeting, the following conclusions are made on the E-TFC selection in LCR TDD MC-HSUPA.

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

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

Based on the above conclusion, how to re-allocate the granted power of E-PUCH and whether or not prioritize the E-PUCHs in organizing the E-DCH TB are discussed in the document.
2 Granted power re-allocation
In the granted power re-allocation, if the granted power of one E-PUCH is re-allocated in several timeslots, how to determine the granted power of this E-PUCH should be decided. This question also exists in SC-HSUPA. In order to ensure the E-DCH TB BLER requirement, the following proposal is suggested.
For example, one E-PUCH occupies TS1 and TS2. The granted power reductions of the E-PUCH in TS1 and TS2 are respectively 3dB and 5dB. The granted power of the E-PUCH is determined by the maximum granted power reduction of 5dB. That is, the granted power of the E-PUCH reduces 5dB.

Proposal 1: When one E-PUCH has the different granted power reductions in the different timeslots, the granted power of this E-PUCH is determined by the maximum granted power reduction just as that does in SC-HSUPA. 
According to last meeting conclusion, E-PUCHs have lower priority over the other channels. We proposed that the E-PUCH timeslot coexisting with other physical channel should be reduced firstly the granted power.
Proposal 2: When the power sum of the E-PUCH channel and other physical channels in some timeslot is beyond the maximum UE transmission power, the E-PUCH granted power in this timeslot is reduced firstly.
In order to illustrate how to re-allocate the granted power of E-PUCHs in the timeslots where the power sum is beyond the maximum UE transmission power, for example, shown in Table 1. 
Table 1: Several carriers UPA resource are scheduled to a UE at the same TTI
	
	TS1
	TS2
	TS3

	Carrier 1
	E-PUCH1
	E-PUCH1
	

	Carrier 2
	
	E-PUCH2
	E-PUCH2

	Carrier 3
	
	
	E-PUCH3

	Carrier 4
	
	E-PUCH4
	


In table 1, four carriers resource are scheduled to MC-HSUPA UE at the same TTI. E-PUCH j represents the E-PUCH on the j-th carrier. E-PUCH 1 is allocated in both TS1 and TS2. E-PUCH 2 is allocated in both TS2 and TS3. E-PUCH 3 is allocated only in TS3. E-PUCH 4 is allocated only in TS2. Assume the power sum of all the uplink channels in TS “k” is beyond the maximum transmission power of UE, where k=1,2,3.
In the E-TFC selection, due to the fact that there is at least one E-PUCH in TS1, TS2 and TS3, MC-HSUPA UE should check whether or not the power sum of each uplink timeslot of TS1/TS2/TS3 is beyond its maximum transmission power. The assumption is that the power sum in each timeslot TS1/TS2/TS3 is beyond its maximum transmission power. Therefore, after the granted power checks, the UE decides to do the granted power re-allocation procedure in TS1, TS2 and TS3. 

We should consider that the granted power of the E-PUCHs in each timeslot is re-allocated in parallel or sequentially. If sequentially, how to prioritize the timeslots which need the granted power re-allocation? Among the timeslots TS1-TS3, select the timeslot with only one E-PUCH. In Table 1, the E-PUCH (E-PUCH1) coexists with other physical channel within TS1. Therefore, TS1 is selected. The residual timeslots have more than one carrier granted power. How to re-allocate the granted power of E-PUCH 1 in TS1 without the E-PUCH coexists with other carrier? How to re-allocate the granted power of the E-PUCHs on TS2/TS3? How to put the data on the E-PUCHs on the four carriers? These questions will be studied below and the corresponding proposals are suggested.
Question 1: For the timeslot where the E-PUCH granted power sum of all carriers is more than the maximum UE transmission power, the granted power re-allocation in each timeslot is done in parallel or sequentially?

In order to simplicity and convergence, it’s suggested that the granted power re-allocation in each timeslot is done sequentially. As illustrated in Table 1, the granted power re-allocation in TS1, TS2 and TS3 are done based on timeslot.
Proposal 3: For the timeslots whose granted power sum of all scheduled carriers is beyond the maximum UE transmission power, the power grant re-allocation in each timeslot is done sequentially.

Question 2: When the granted power re-allocation in the different timeslots is done sequentially, how to prioritize these different timeslots?
If the timeslot granted power which has only one E-PUCH carrier scheduled among all E-PUCH timeslot is beyond the maximum UE transmission power, the power grant re-allocation procedure firstly selects the timeslot to re-allocate the power. In parallel, the granted power re-allocation procedure reduces the residue timeslot power at the same carrier.

As illustrated in Table 1, TS1 has only one timeslot occupied one carrier while the TS2 and TS3 have more than one carrier E-PUCH resource. The granted power in TS1 is reduced firstly. Then the granted power in TS2 and TS3 is reduce too according to the reduced E-PUCH power on TS1.

Proposal 4: For each timeslot with only one scheduled E-PUCH, the granted power of the unique scheduled E-PUCH in this timeslot is reduced to make the power sum in this timeslot no higher than the maximum transmission power of UE, then the power for the other timeslots which are in the same carrier is updated accordingly.
Question 4: How to re-allocate the E-PUCH granted power of the timeslots with more than one carrier scheduled?

In order to maximize the E-TFC transport block size at the same TTI during the granted power re-allocation procedure, it’s suggested that the E-PUCH timeslots with more than one carrier resource should be prioritized according to the pre-defined rule, such as Pe-base, timeslot resource on one carrier, or pathloss. The rule is not discussed in the contribution. 
And in order that the E-DCH data can be received correctly by network, the E-PUCH power should try to guarantee that the E-UCCH is decoded correctly. If the E-PUCH granted power is reduced, the E-UCCH SNR is lower than the SNR estimated by the network side. So it is better that the carrier number of E-PUCH power reduced by the granted power re-allocation is few.  

Firstly reduce the E-PUCH timeslot granted power with the lowest priority in the E-PUCH priority queue to the maximum transmission power, the UE will update the related carrier E-PUCH granted power. Repeat the above processing for the next E-PUCH in the E-PUCH priority queue until the power sum of any timeslot is equal or less than the maximum UE transmission power.
As illustrated in Table 1, TS2 and TS3 need the granted power re-allocation. There are four carrier with E-PUCHs channels on these two timeslots: E-PUCH 1, E-PUCH 2, E-PUCH 3 and E-PUCH4. These four E-PUCHs are prioritized according to the pre-defined rule. Assume the E-PUCH priority queue is listed as follows:
E-PUCH 1, E-PUCH 3, E-PUCH 2, E-PUCH4

Therefore, the granted power of E-PUCH 1 is reduced firstly to make the power sum in TS2 is equal to the maximum UE transmission power. Then the granted power of E-PUCH 3 is reduced in order that the power sum on the TS 3 is equal to the maximum UE transmission power.
Based on the above discussion, the following proposals are suggested.

Proposal 5: The E-PUCH timeslots with more than one carrier resource are prioritized to form the E-PUCH priority queue.
Proposal 6: In each timeslot where the E-PUCH with the lowest priority is allocated, the power grant of this E-PUCH is reduced to make the power sum of each timeslot no higher than the maximum transmission power of UE.
Question 5: The PAPR (Peak-Avarage-Power-Ratio) in MC-HSUPA may effect the E-TFC selection.
When NodeB schedules several carriers to UE in the same sub-frame, NodeB should consider the power backoff produced by PAPR. 

For example, when only one carrier is scheduled to UE, the maximum transmission power of UE may be 24dBm. When two carriers are scheduled to the UE, due to the fact that PAPR of the two scheduled carriers is higher than that of only one carrier, the maximum transmission power of UE may be 21dBm. The maximum transmission power reduces by 3dB. Or the power backoff produced by PAPR is 3dB.

When UE executes the E-TFC selection as described above, UE should also consider the effects produced by PAPR. How to depict the effects of PAPR on the E-TFC selection should be determined in RAN4. 

For example, two carriers are scheduled to UE in TS1. When the power sum in TS1 is beyond the maximum transmission power of UE, how to drop the power grant of the two carriers in TS1 from the PAPR point of view? Only reduce the power grant of one scheduled carrier? Or reduce the power grant of the two carriers by the same amount?

Therefore, the following proposal is suggested.

Proposal 7: RAN 4 is expected to evaluate on the impact of the power adjustment on the performance regarding to the different granted power due to the different carrier number assignment.
3 E-DCH data allocation
After the power check and re-allocate, the E-DCH TB size is selected for each E-PUCH carrier. Because some E-PUCH granted power may be re-allocated, therefore the different E-PUCHs may have the different reliabilities. Obviously, the data with the higher priority should be transmitted on the E-PUCH carrier with the higher reliability while the data with the lower priority should be transmitted on the E-PUCH with the lower reliability.
Based on the above analysis, the following proposal is suggested.

Proposal 8: The E-PUCH carriers are prioritized according to the some rule. The data with the higher priority should be transmitted on the E-PUCH carrier which has the higher reliability.

For example, Pe-base of each E-PUCH can be used to evaluate the priority of each E-PUCH. Between two E-PUCHs, the E-PUCH with smaller Pe-base has higher priority over the other E-PUCH.

4 Conclusion
How to recalculate the power grant of E-PUCH and whether or not prioritize the E-PUCHs in organizing the E-DCH TB are discussed in the document.

It’s proposed to discuss the remaining open issues and associated answers presented in the document in terms of specification.
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