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1 Introduction

The study item on Dual-Cell HSDPA operation [1] was approved in RAN#39. In ‎[2] some initial performance evaluation results was presented. 

Since the work in RAN4 is partly dependent on the outcome of other working groups, this paper outlines an overview over the RAN4 areas that may be impacted. This paper also discusses some of RAN4 related objectives stated in the SI.

2 Discussion

The objectives for Dual-Cell HSDPA operation are stated as following:
· 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 

Since operation of Dual-Cell in different bands is not the primary focus of the study item and due to the experience from E-UTRA when the lengthy aggregation discussions and corresponding UE complexity issues did not come to any final conclusions, we propose to prioritize adjacent Dual-Cell operation. This would allow finalizing the adjacent carrier case in time plus opening up the future evolution of Dual-Cell operation in non-adjacent and between different bands in later releases of 3GPP.

As the study item is only limited to DL HS-DSCH and same frequency band, it is expected that the impact on BS transmitter is limited if the dual carriers are adjacent. On the other hand the UE receiver requirements (ACS, blocking etc) may be influenced. In case of adjacent carriers, it may be possible to re-use the LTE approach (10 MHz BW) when defining receiver requirements for the UEs.
The RRM impact of Dual-Cell operation in terms of measurement and mobility aspects can be kept very limited if the concept of “anchor and supplementary” carrier in DL with mobility measurements only on anchor carrier is chosen to be the way forward.

The anchor carrier is indeed a legacy HSDPA carrier and carry the same physical channels as a legacy HSDPA carrier, while the supplementary carrier possibly only needs to be required to carry a reduced set of physical channels in order to reduce the control signaling overhead.

For UL, depending on the Dual-Cell HSDPA control channel structure, we may need to slightly change the receiver requirements in RAN4. The control channel structure may also influence the UE CM where additional MPR may be necessary.
The more detailed elaboration on how node-B and UE requirements in RAN4 may be influenced by introduction of Dual-Cell HSDPA can be found in [3] and [4].

3 Summary
This paper outlines a brief overview on possible Dual-Cell HSDPA impact on RAN4 and discusses a prioritization of some of the study item objectives. In particular, it is proposed to prioritize the Dual-Cell operation in adjacent cases and to discuss the mobility aspects when anchor and secondary carrier concept is used.
Possible impact on BS and UE specifications is also briefly discussed.
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