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Discussion
1. 
Introduction
In the RAN#43 meeting, the WI on DC-HSUPA for Rel 9 was approved in [1], which is intented to aggregate two adjacent carriers in the uplink, with the following objectives:
· Specify Dual Cell HSUPA operation for the following scenarios:

a. The dual carrier transmission only applies to HSUPA UL physical channels and DPCCH.

b. The carriers belong to the same Node-B and are on adjacent carriers

c. Operation with at least 2 carriers configured simultaneously in downlink. In this case the duplex distance between uplink carrier n and downlink carrier n will respect single carrier rules.

· Introduce a Stage 2 level definition of the Dual Cell HSUPA to TS25.319

· Introduce the functionality for the relevant specifications of

a. UL and DL control channel structure.

b. L2/L3 protocols and procedures

c. UTRAN network interfaces

d. UE RF and performance requirements

e. BS RF and performance requirements 

f. RRM requirements

In this contribution, we will do some high level analysis on the possible impact to scheduling information generation and report, as well as the possible impact to current happy bit report mechanism.
2. 
General considerations on DC-HSUPA
2.1 Joint UL MAC Buffer
Similar to the work already completed for DC-HSDPA in Rel 8, in order to improve the UL transmission efficiency in a simple and straightforward way for DC-HSUPA, it seems appropriate to define a joint UL MAC buffer for both of the two uplink carriers, each with an independent HARQ entity.
2.2 UL Transmission Power Division
It is known that a UE have the maximum uplink transmission power according to the RRC configuration or its RF capability. With the introduction of DC-HSUPA, a UE could operate simultaneously on two uplink carriers. How the total uplink transmission power is to be divided among two uplink carriers needs to be considered from a UE perspective. There are two possible alternatives, one is equal division, and the other one is dynamic division. For the first alternative, UE can use half of the total power on each carrier at most, which seems not efficient enough since some power maybe wasted in case of heavy load on the other carrier. However, for the second one, it could be more flexible and efficient if the total power could be divided among two carriers according to uplink interference and buffer status.
2.3 Scheduling Information Report
Scheduling Information is sent from UE to Node B to request a Scheduling Grant, which indicates current power headroom and buffer status of UE, as shown in figure 1. As discussed earlier, one joint UL MAC buffer could be defined for DC-HSUPA, thus buffer status would be the same for the scheduling information of both carriers.
However, the UPH for each carrier will be different due to different uplink DPCCH power, because inner loop power control should be done separately for each of the two uplink carriers. Correspondingly, UE UPH of each carrier could be calculated as the ratio of the maximum UE transmission power and the corresponding DPCCH code power.
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Figure 1: Scheduling Information format
Based on the analysis above, two possible Scheduling Information report mechanism could be defined for DC-HSUPA as following:

· Define a new Scheduling Information format, as shown in figure 2, which consists of common buffer status and individual UPH values. In case of DC-HSUPA, a UE should only report one common Scheduling Information when triggered.
· Retain the current Scheduling Information format. In case of DC-HSUPA, a UE should report Scheduling Information for two uplink carriers respectively when triggered. 
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Figure 2: extended Scheduling Information format
For the first,a new Scheduling Information format is needed, which maybe have some impact on the E-DCH Transport Block Size Table, since the minimum TBS 18 is not valid anymore. The second seems more backward compatible, but that the Scheduling Information of both carriers would need to be guaranteed to reach at Node B simulatenously, whether triggered by events or by periodically reporting. Thus the Node B could do the scheduling based on the UPH of both carriers. However, it is complex due to independent HARQ transmissions.
2.4 Happy Bit Setting
The Happy Bit is included on the E-DPCCH for every E-DCH transmission. It is beneficial to send E-DPCCH respectively with corresponding E-DPDCH transmission per uplink carrier since E-DPCCH may be needed for phase reference, when power boosting happens. So it needs to be considered whether the two happy bits on the two E-DPCCHs should always have the same value or not.
The setting of happy bit is described in [2] as follows:
For every E-DCH transmission, the Happy Bit shall be set to "unhappy" if the three following criteria are met:

1) UE is transmitting as much scheduled data as allowed by the current Serving_Grant in E-TFC selection; and 
2) UE has enough power available to transmit at higher data rate; and

3) Based on the same power offset as the one selected in E-TFC selection to transmit data in the same TTI as the Happy Bit, TEBS would require more than Happy_Bit_Delay_Condition ms to be transmited with the current Serving_Grant × the ratio of active processes to the total number of processes.
For the first criteria, it is relative to the scheduling control scheme of DC-HSUPA, for example, whether joint or independent Serving Grant will be used for two uplink carriers, which will be discussed in [3]. 
In order to assess whether the second criteria is fulfilled, it is usual to determine whether the UE have enough power to send another more RLC PDU in case of fixed RLC PDU size or 32 more bits in case of flexible RLC PDU size. For DC-HSUPA, if the criteria are independently determined among two carriers, the criteria might be fulfilled for each of the two carriers while the total power required could exceed the maximum UE transmission power.
For the third criteria, in order to evaluate the remaining time needed for the transmission of the current buffer, the capability of both the two carriers should be taken into account, since only one joint MAC buffer is needed for DC-HSUPA.
3. 
Conclusion
In this document, with the introduction of DC-HSUPA, some high level analysis on the possible impact to scheduling information report and happy bit setting mechanism was done. It is kindly propose RAN2 to discuss all the considerations mentioned above, it is proposed that:
Proposal 1: There is a joint UL MAC buffer for DC-HSUPA.
Proposal 2: Total UE transmission power is dynamic divided among the two carriers for DC-HSUPA.
Proposal 3: Define a new Scheduling Information format which consists of common buffer status and individual UPH for the two carriers for DC-HSUPA.
Proposal 4: Discuss possible happy bit setting rules for DC-HSUPA. 
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