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1 Introduction
At RAN#39, a new study item was established on feasibility study on dual cell HSDPA operation. [1] In this paper, we provide some consideration on the study.
2 Discussion
It was identified in the SID, the main objectives are:
· Evaluate the feasibility and benefits of dual cell HSDPA operation.
· Identify the enhancement to user throughput throughout the cell.

· Identify the UE, UTRAN and system impacts of introducing downlink dual-cell operation.
In order to evaluate the feature, we propose the following aspects should be considered.
· Network Deployment

In the current SID, it is clarified the two cell in dual-cell HSPA operation should operate in the same frequency band, belong to the same Node-B and are on different carriers. It is understood that this feature is only applicable for FDD UEs in CELL_DCH state. UE could be connected to either cell, and use the other cell downlink HSDPA according to the radio condition or network policy. The change of the RRC connected cell between the two cells on dual-cell HSDPA operation would depend on inter-frequency handover. When the dual-cell HSDPA operation is applied, in order to simplify scheduler operation and co-ordination, it will require the two cells synchronized. Besides the uplink feedback scheme need to be re-design due to only one uplink carrier to be used.
· HS-DPCCH issue

The HS-DPCCH need to be re-designed to let UE feedback the downlink two carriers in one UL carrier, this could be achieved by allocating two HS-DPCCH to the UE logically. It could be foreseen the three possible ways:

· Modifying the coding scheme, like MIMO

· Using different OVSF codes for the 2nd HS-DPCCH on the Q branch
· Using same OVSF code and multiplexed by I/Q

We see the first alternative could save UL resources compared to the other two; however it will limit the future extension when considering dual-cell operation together with MIMO. For the 3rd alternative, there is a confliction between DPDCH(Cch,SF,SF/4) and HS-DPCCH2(Cch,256,64) when they are on the same I branch. We prefer the 2nd alternative as far as the power balance is concerned.
It is proposed RAN1 to study the possible HSDPA feedback solution to allow UE feedback the two downlink carrier in one UL carrier and its impacts
· DL Synchronization Detection on the 2nd RL
For downlink Synchronization, the UE shall estimate the quality of the TPC fields of the F-DPCH from the serving HS-DSCH cell and then a synchronisation primitives are used to indicate the synchronisation status of radio links. 
For Dual-cell case, it’s an open issue that how to estimate synchronisation status of the 2nd radio link. There may be 2 ways:

· Use the 2nd F-DPCH on the 2nd carrier
· No F-DPCH on the 2nd carrier
The 1st alternative seems not feasible due to lack of 2nd UL DPCCH, and for the HSDPA-only transmission, there may be no need for downlink synchronization estimation, so we prefer the 2nd alternative. 
It is proposed RAN1 to study whether it’s Necessary of the 2nd F-DPCH and how to estimate synchronisation status the 2nd RL.
· Scheduling scheme

The most important aspect of dual-cell HSDPA operation is seen as scheduling scheme. There are two possible scheduling principle also identified in the WID, one is joint scheduling for two cells, and the other is independent scheduling for each carrier. It is understood that the joint scheduling is to have one MAC-ehs queue for each different services mapping on both carrier, so the scheduler would distribute the packed MAC-ehs PDU into different carriers according to radio condition. While the receiver in this case after received the packets from the two carriers would forward to one re-ordering queue. For the independent scheduling, there are two separate MAC-ehs queues for each different service, each mapping to one carrier. Thus two schedulers will schedule the data transmission according to their own radio of each carrier and the receiver will have two separate re-ordering queues for each carrier. It is seen that joint scheduling has little impact to current UE L2 from standardization point of view, and its impacts to network can be restricted to Node B i.e. no RNC impacts. However, this may require hardware upgrade depending on different Node B implementation. The independent scheduling have little impact to current Node B scheduler behaviour, however it may cause some RLC problem if the two carrier has different radio condition and the RLC retransmission could be done in either carrier. There might be some complementary function added on network L2 or UE RLC to avoid the inefficient RLC retransmission caused by independent scheduling. Furthermore, the radio efficiency of the two scheduling scheme should also be evaluated.
It is proposed RAN1/2 should consider both joint scheduling scheme and independent scheduling scheme, taken into account radio efficiency, implementation complexity and specification complexity. 
· Mobility consideration
Due to UE could receive data from two different cells/carriers, measurement/measurement reporting of the two carriers is needed, how network RRM make the handover decision should also be considered taken into account of complexity and UE mobility performance. It is assumed that the UE RRC connected cell is the primary serving cell, which has best signal quality and available uplink channel to be used. Thus the other carrier is called secondary serving cell. The handover decision could be made according to the primary serving cell change and network could also consider the integrated quality according to UE measurement and other RRM aspects. 
It is proposed RAN2 to discuss the corresponding mobility scenario and impacts to mobility related RRC signalling and RRM functionality.
3 Conclusion
In this document, we give first analysis on the aspects should be evaluated for the SI dual-cell HSDPA operation. We want RAN1/2 to discuss the proposed items.
Proposal 1: It is proposed RAN1 to study the possible HSDPA feedback solution to allow UE feedback the two downlink carrier in one UL carrier and its impacts
Proposal 2: It is proposed RAN1 to study whether it’s Necessary of the 2nd F-DPCH and how to estimate synchronisation status the 2nd RL.
Proposal 3: It is proposed RAN1/2 should consider both joint scheduling scheme and independent scheduling scheme, taken into account radio efficiency, implementation complexity and specification complexity.
Proposal 4: It is proposed RAN2 to discuss the corresponding mobility scenario and impacts to mobility related RRC signalling and RRM functionality.
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