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1 Introduction
RAN#39 has started a study item on Dual-Cell HSDPA operation ‎[1] with the following objectives:
· Evaluate the feasibility and benefits of dual cell HSDPA operation with the primary focus on the following scenario:

a. The dual cell operation only applies to downlink HS-DSCH

b. The two cells belong to the same Node-B and are on different carriers

c. The two cells operate with a single TX antenna

d. The two cells operate in the same frequency band

· Identify the enhancement to user throughput throughout the cell and in particular in the outer area of the cell coverage, considering:

a. Any UE receiver impairments caused by the implementation of dual-cell operation. 

b. Node B scheduler architecture (per carrier or joint scheduler)

c. Joint Scheduler vs. per carrier scheduler coupled with load balancing

· Identify the UE, UTRAN and system impacts of introducing downlink dual-cell operation to the existing UTRA system. 

a. Impacts on implementation and complexity within the UTRA and UE

b. Impacts on the system such as: 

i. UL control channel coverage and capacity

ii. operation of legacy UEs. 
c. Impact to the core specifications, in particular:

i. Impact on UL and DL control channel structure

ii. Impact on L2/L3 protocols

iii. Impact on the UTRAN network interfaces

iv. Need & scope of additional UE performance requirements 

In ‎[2] we provide some initial performance evaluation results. In this contribution we discuss some impacts and considerations on dual-cell HSDPA operation.
2 Discussion
It is our assumption that in a network that supports dual-cell HSDPA operation, there may be a mix of UEs configured for dual-cell HSDPA operation and UEs not configured for dual-cell HSDPA operation. Any changes to the standard should be backwards compatible in the sense that legacy UEs are able to operate as normal in a dual-cell HSDPA network.
It may be helpful to refer to one of the carriers assigned to a UE as the anchor carrier (or primary carrier) for that UE. A legacy UE would only be assigned to one carrier which would of course then be its anchor carrier, while a UE configured for dual-cell HSDPA operation would be assigned to one secondary carrier beside its anchor carrier.
The anchor carrier would carry the same physical channels as a legacy HSDPA carrier, while the secondary carrier possibly only needs to be required to carry a reduced set of physical channels in order to reduce the control signaling overhead and to make the secondary carrier as clean as possible for maximum HS-PDSCH capacity. CPICH, HS-SCCH and HS-PDSCH should be transmitted on the secondary carrier, while for example F-DPCH and EUL related control signaling would be transmitted to a UE on its anchor carrier.
We believe the data flow is best split on MAC level, following as far as possible the same structure as used for MIMO with separate encoding and HARQ flows per carrier. This ensures high backwards compatibility and minimal reordering delays, which is vital for TCP performance.

We believe that dual-cell HSDPA operation can be introduced without modifications to the physical channels. The coding and modulation of the data could be done per carrier as today. The signaling of the modulation and coding scheme can be done using the Type-1 HS-SCCH format available in Release 7, preferably using one HS-SCCH on each carrier. The feedback information from the UE can be sent using one of the HS-DPCCH formats available in Release 7, preferably the same format as is used for MIMO, without any changes to the coding but possibly with some minor changes to the interpretation of the information bits.
It may be beneficial to be able to switch on or off the dual-cell HSDPA operation depending on whether single- or dual-cell operation is judged by the HSDPA scheduler to be most appropriate at a certain point for a certain user, using e.g. HS-SCCH orders.

From a system capacity point of view, in order not to prevent load balancing between the two uplink carriers, we see it as important that the uplink carrier for a dual-cell HSDPA UE is not strictly tied by the standard to one of the two downlink carriers, i.e. it should be possible to distribute the users in the uplink on both carriers at least semi-statically using the inter-frequency handover procedure.
It may be beneficial from a UE complexity point of view to specify that the anchor carrier and secondary carrier have to be adjacent.
Regarding the CPC features, our assumption is that HS-SCCH-less operation could be restricted to the anchor carrier, while UE DTX/DRX should be carried out taking both carriers into account.
3 Conclusions

In this contribution we discussed some considerations on dual-cell HSDPA operation.
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