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1 Introduction

It has been agreed for MC-HSUPA, the UE available power is shared among all carriers. The UE power is limited and if the power grant allocated by network exceeds the UE available power, the UE must consider the power allocation when it processes E-TFC selection. This document discusses this issue and gives several proposals.
2 Discussion
In MC-HSUPA, the total power amount of multi-carriers in a timeslot should not exceed the maximum UE transmit power. Because it is obvious that the maximum UE transmit power could not be increased. For multi-carriers capability UE, in most cases it has to deal with the following problem: how to divide the UE power among the configured carriers in such a way that it can fully utilise the maximum UE transmit power and obtain high data throughput.
According to SC-HSUPA,we can reach some general ideas as following below:

· When the transmission power of one carrier is different among the different timeslots. It is considerable to select the smallest power as the available power for the scheduled timeslots for this carrier.
· The transmission power of each carrier shall not exceed the granted power.

· The E-PUCH transmission power is the same for different timeslots in one subframe.
In MC-HSUPA,UE’s behavior should be limited to some degrees when UE processes E-TFC selection. Otherwise, the system performance will be impacted just as we see from the cases below:

1. Impaction on E-UCCH modulation performance :
Case1:

Considering a UE scheduled for MC-HSUPA, the scheduled carriers are C1,C2,C3, the timeslots are TS2,TS3 for all the three carriers, and the associated grants are SG1,SG2,SG3 respectively. It is detected the total carriers power needed in TS2 or TS3 exceeds the available UE maximum power, some carriers granted power should be decreased to a certain extent. If only carrier C3 is deceased, it will result in the too low power not to guarantee the E-UCCH modulation performance, and further to impact the E-PUCH receiving performance of carrier C3.
2. Impaction on utilizing of the granted power
Case2:

Considering a UE scheduled for MC-HSUPA, the scheduled carriers are C1,C2,C3, the granted timeslots and channelization codes are illustrated in Figure 1, and the associated grants are SG1,SG2,SG3 respectively.
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If the UE considers directly a whole carrier as the basic unit instead of a timeslot to revise the carrier power,from figure 1,we can see that in timeslot TS1 only with carriers C1 and C2 scheduled, the three carriers C1,C2,C3 share the timeslot power together,but carrier C3 is not scheduled,i.e,no E-PUCH data is transmitted in C3. This brings on a bad result that less power flows into C1,C2 of E-PUCH data transmission, and the C3 power(one half power in this case) is wasted.
Except for all above cases,there are all kinds mathods to revise the granted power.If UE’s behaviours are not specified,UE cannot make full utilization of the granted power,and the system performance such as throughout will be much lower than expected.
Proposal1:in MC-HSUPA,E-TFC selection needs to be specified.

For TDD, an E-PUCH transmit chanel can be carried in several timeslots, and one or more E-PUCHs chanels can exist on different carriers but within the same timeslot. In other words, for one UE,some timeslots of the subframe are allocated for E-PUCH and the others are not.So in order to decrease the power wasting of UE, it is considerable to scale the carrier power per timeslot . 
Proposal2:In MC-HSUPA, the UE should scales the carrier power per timeslot.
For LCR TDD,One E-UCCH is multiplexed with E-DCH onto one E-PUCH.When UE revises the carrier power,the power of E-UCCH is revised as the same time.If the revised power is less than the minimum desired power of E-UCCH,the E-UCCH performance will be impacted.

In MC-HSUPA,UE has no aware of the E-UCCH desired power,so Network should signal the E-UCCH power resource related information to UE by higher-layer signalling.
Proposal3:In MC-HSUPA E-TFC selection, the E-UCCH performance should be guaranteed. 
Proposal4:Network should signal the E-UCCH power resource related information to UE by higher-layer signalling.
In principle we can envision two kinds of approaches for UE power allocation: 
· Approaches in which power limited UEs give preference to one of the carriers according to given rule
· Approaches in which the power allocation strive to maintain a similar grant utilization level on each of the carriers.
We will refer to these two kind of approaches as sequential or parallel approaches. The sequential approaches are based on that UEs allocate as much power resource as possible to the highest priority carrier till its SG power. Some disadvantages with sequential approach are:
1) The load unbalance amongst the carriers, which are transmitted together on the same timeslot, is much increased, which will brings more impacts on system performance and UE RF performance;
2) We need to specify a rule to prioritize the carriers;
3) The UE’s behaviour is hard to predict, which may be against the ROT control. 
Based on the analysis above, we prefer the parallel approaches, We consider that the maximum available power could be divided to each carrier by scaling with a factor in each timeslot. Furthermore, we prefer that the carrier which has more data available being transmitted has higher quality. The higher quality carriers can be described by: the less interference and more grant resource,etc.
· Pebase can represent approximately the interference on carriers.the carrier Pebase is less, the carrier interfrence is lower.
· TBSrev can represent the grant resource: power, timeslots and codes resource.
In summary, we prefer the scaling factor: β=TBSrev/Pebase
Proposal5: Each carrier SG power in one timeslot could be scaled with a factor in parallel approach, the scaling factor isβ=TBSrev/Pebase.
Due to take the minimum timeslot scaled power as the carrier power, it is inevitable to waste some power in other timeslots. As showed as Figure 1, SF=16, the carrier C1, C2, C3 are granted transmission resource. C1 power is P1 in TS1 and P2 in TS2, P1<P2, and then the power P2-P1 will be wasted.
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Figure 1

In order to decrease the power wasting, this document proposes an approach in which the carrier power can be revised by allocating twice in certain priority order. The step can be described as below:
1. Allocating the initial carrier power in some carrier order.
a) Starting from a certain carrier, allocating the carrier power in each timeslot in parallel approach.
b) Taking min{the minimum timeslot power, SG} as the carrier initial power.

c) Updating the remaining available power in each timeslot, repeating step a) to next carrier, till all carriers initial power are obtained.
2. Updating the remaining available power in each timeslot, allocating carrier power secondly.

a) Prioritizing the carriers according to given rule. The prioritizing factor could be: the carrier interference situation, the carrier granted resource amount, etc.
b) Starting from the highest priority carrier, adding the timeslot remaining available power to the carrier initial power allocated in step 1.

c) Updating the remaining available power in each timeslot, repeating step 2-b) in secondary highest priority carrier, till the last carrier.

3. Processing E-TFC selection consistent with legacy approach.

The mentioned steps above are described in Figure 2.
According to the approach, when any carrier power is initially allocated, UE will update the remaining available power in each timeslot which will be allocated to other carriers as the total available power. In this way, we can decrease power wasting of UE in a large degree. When allocating secondly, the more remaining available power is allocated on higher priority carriers.
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Figure 2

Proposal6: The carriers power can be revised ordinally by ways of twice allocation.
Proposal7: We prefer starting from the highest priority carrier when allocating secondly.
Proposal8: UEs Process E-TFC selection consistent with legacy approach.
3 Proposal
In this contribution we discuss E-TFC selection approaches in LCR TDD MC-HSUPA. We suggest RAN2 to discuss the issues mentioned above and agree the following proposal:
Proposal1:in MC-HSUPA,E-TFC selection needs to be specified.
Proposal2:In MC-HSUPA, the UE should scales the carrier power per timeslot.
Proposal3:In MC-HSUPA E-TFC selection,the E-UCCH performance should be guaranteed. 
Proposal4:Network should signal the E-UCCH power resource related information to UE by higher-layer signalling.
Proposal5: Each carrier SG power in one timeslot could be scaled with a factor in parallel approach, the scaling factor isβ=TBSrev/Pebase.
Proposal6: The carriers power can be revised ordinally by ways of twice allocation.

Proposal7: We prefer starting from the highest priority carrier when allocating secondly.

Proposal8: UEs Process E-TFC selection consistent with legacy approach.
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