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1 Introduction
At RAN42 meeting, the Study Item Dual Cell HSDPA operation was reopened. The discussion about Multi (3, 4) Carrier HSDPA shall be under this SI with the scope limited to the items proposed in WI proposal [1]. And at RAN1#55bis meeting, the following assumption was made:
· The Multi Carrier HSDPA work excludes non-adjacent carriers on one band, when all carriers are activated.
We assume there is only one uplink carrier configured in the MC-HSDPA scenario and only focus on the adjacent carrier scenario. In this document, we will discuss some impact and considerations on Multi (3, 4) Carrier HSDPA.
2 Discussion
It is nature to reuse the concept of anchor carrier of DC-HSDPA due to mobility management and only one uplink carrier assumption.

As Multi Carrier (3, 4) HSDPA was introduced, the following issues shall be considered:

· The design of HS-DPCCH channel; 
· Scheduling mode

· Activation and deactivation of supplementary carriers; 
· The CPC feature; 
· Mobility management and measurement. 
In the following section, the above issues will be discussed. 
2.1 The design of HS-DPCCH channel
For Multi Carrier HSDPA, the principle of HS-DPCCH channel’s design could be the same as DC-HSDPA. That is to get a minimum of RLC retransmission probability. 
For 3-carrier HSDPA, one or two OVSF codes could be allocated for HS-DPCCH channel:

· Using single channelisation code. Joint coding for three HS-DPCCHs can be used which means three carriers’ information is put together. In this way, CM value may be reduced comparing with other methods whereas some problems such as design of CQI shall be considered in detail and the corresponding simulation result should be used to evaluate the gain and the cost of this method. 
· Using dual channelisation codes. Maybe one code is used for one carrier’s information; another is used for other two carriers’. In this way, it seems simpler than above method and is convenient to activate/deactivate supplementary carriers.
For 4-carrier HSDPA, maybe two OVSF codes could be considered due to the complexity and implementation feasibility:
· Using two channelisation codes. Maybe one code is used for two carriers’ information; another is used for other two carriers’. In this way, the same method is taken as in DC-HSDPA for each channelisation code.
2.2 Scheduling mode

There are two scheduling schemes: joint queue scheduling scheme and independent queue scheduling scheme. It is nature to think that the performance of independent queue scheduling scheme would less gain than those of joint queue scheduling scheme, because the retransmission lies on RLC layer not MAC-ehs layer and the potential empty buffer in MAC-ehs layer. But in fact the 4 times HARQ retransmission scheme would lower the probability of RLC retransmission less than 1%, and the flexible RLC PDU mode would avoid to occur the empty buffer in MAC-ehs entity. So there is little difference performance between these two scheduling schemes.
The joint queue scheme would have big impact on Node B but no impact on RNC, whereas the independent queue scheme would have impact on RNC. And considering the flexibility of implementation, the independent queue scheme shall be considered. For 4 carriers the group independent queue scheme would decrease the complexity of data packet distribution to each carrier in RLC layer. Moreover the group independent queue scheme is backward compatibility with DC-HSDPA in Rel-8.     
2.3 Activation and deactivation of supplementary carriers
The anchor carrier could be the same as the definition of DC-HSDPA. And it may needs to define the secondary/third/fourth carrier according to a kind of principle.
The traffic volume, power limit of UE and radio quality may trigger the deactivation/activation of the supplementary carriers that would be lower the power cost of UE and decrease the resource consumption of network.  
Activation and deactivation of supplementary carriers may be followed a kind of sequence; the principle of the sequence can be discussed. For example: the following methods could be taken:  
· Using an HS-SCCH order to activate/deactivate one carrier at a time. In this way, it is convenient to activate/deactivate supplementary carrier on demand.
· Using an HS-SCCH order to activate/deactivate several supplementary carriers simultaneously. Taking this method, it is very fast to change the traffic data ratio.
2.4 The CPC feature
For Multi Carrier (3, 4) HSDPA, the CPC feature also need to be considered. Maybe the same way could be taken as DC-HSDPA. And it is simple to set the same parameters for CPC feature with the second, third and fourth carrier.

2.5 Mobility management and measurement
The UE may need continuous measurement of neighbor cells radio link quality of non-anchor carriers, which would benefit to handover decision.
The definition of active set for multi carrier HSDPA operation could be remained same as for DC-HSDPA. In this way, mobility management still can be operated for multi carrier HSDPA with only anchor carrier in active set, though performance may degrade in some cases since channel conditions of different carriers are not identical. In another way, the active set may need to be redefined to include the cells on non-anchor carriers to improve the measurement procedure which can decrease handover delay and variation of user data rates. That how to define the active set for multi carrier (3, 4) HSDPA shall be discussed.

3 Conclusion
In this contribution we discussed some considerations and methods on Multi Carrier (3, 4) HSDPA. It is proposed that these problems should be considered and resolved following the above principles.
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