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1. Introduction
In the RAN#43 meeting, the WI on DC-HSUPA for Rel 9 was approved in [1], which is intended to aggregate two adjacent carriers in the uplink.
In this contribution, we will do some general analysis on the scheduling control for DC-HSUPA with the introduction of DC-HSUPA.
2. Discussion
2.1 Joint AG vs Independent AG  
For DC-HSUPA, according to the simulation result shown in [2][3], it can be seen that in case of lightly loaded cells, there will be significant gains if UE always transmits on both 2 uplink carriers, while in case of heavily loaded cells, there will be better performance if only one uplink carrier is selected.

One thing that should be taken into account is whether a joint AG scheme or an independent AG scheme should be adopted. For the joint AG scheme, Node B will send a joint absolute grant for both of the two uplink carriers. For the UE, it should first decide whether one or two uplink carrier should be selected, then it should decide how the joint absolute grant should be divided between the two uplink carriers in case only one uplink carrier is selected. However it is hard for the UE to do the decision above because lack of knowledge about cell load information, etc. In addition, high complexity will be introduced in to the NW scheduler. As a result, Independent AG scheme is the preferred way forward.
Proposal 1: Independent absolute grant should be sent for each uplink carriers respectively for DC-HSUPA.
2.2 Control Mechanism for Carrier Selection
As mentioned in [4], there are 3 scenarios (tentatively called) which maybe happen according to the UL scheduling, as following:
· Scenario 1: Switch from “dual carriers transmission mode” to “dynamic single carrier transmission mode”.
· Scenario 2: Switch between two carriers within “dynamic single carrier transmission mode”.
· Scenario3: Switch from “dynamic single carrier transmission mode” to “dual carriers transmission mode”.
So in order to support the 3 scenarios above efficiently, a single control mechanism for carrier selection should be studied. We have identified two possible alternatives: 1) via HS-SCCH order, 2) via E-AGCH. 
For 1), extra HS-SCCH resources consumption will be result in, which is already very precious for the NW. In addition, since the absolute grant will be sent to the corresponding carrier later on, the efficiency is quite low because of separate delivery of control information and absolute grant information.
For 2), it is more simple and efficient, since control information and absolute grant information could be sent together to both of the two uplink carriers simultaneously, if the absolute grant to one carrier is ZERO_GRANT, it means that UE should not do any E-DCH transmission on this carrier, otherwise, UE should do the E-DCH transmission on this carrier according to the grant. As a result, fast switch could be supported for the 3 scenarios mentioned above.
Proposal 2: Different absolute grant value in E-AGCH for corresponding uplink carriers could be used as the mechanism for uplink carrier selection for DC-HSUPA.
2.3 HARQ retransmission after the change of uplink carrier
According to the UL scheduling, UE may switch from dual carrier transmission to single carrier transmission or switch dynamically between different carriers, as a consequence, one thing should be taken into account is that how the PDUs to be retransmitted should be treated. There are three possible alternatives:
· Keep retransmission on the original carrier until successfully.
· Retransmit the PDU on the new selected carrier.
· Discard the PDU to be retransmitted.
For the first alternative, it is more simple and with minimized modifications to the current protocol. But taken into account that in most cases the reason to switch off an uplink carrier is because of heavy cell load, so in consequence, the cell load can’t be relieved immediately. For the second alternative, it could achieve cell load relief immediately; however, some impact to the current protocol will be introduced in. For the third alternative, although it is very simple but it must rely on the future RLC retransmission, which will result in low transmission efficiency in case of frequent switch of uplink carrier.
Proposal 3: It is proposed RAN2 to discuss the problem of retransmission scheme in case of dynamic carrier switch.
3. Conclusion
In this contribution, some general analysis was done on the scheduling control for DC-HSUPA with the introduction of DC-HSUPA, as well as the problem of retransmission scheme in case of dynamic carrier switch. We propose RAN2 to discuss and agree on the following proposals:
Proposal 1: Independent absolute grant should be sent for each uplink carriers respectively for DC-HSUPA.
Proposal 2: Different absolute grant value in E-AGCH for corresponding uplink carriers could be used as the mechanism for uplink carrier selection for DC-HSUPA.

Proposal 3: It is proposed RAN2 to discuss the problem of retransmission scheme in case of dynamic carrier switch.
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