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1. Introduction
At RAN#39, a study item was opened on Dual-Cell HSDPA (DC HSDPA) [1]. 
 This document provides a brief overview of the concept and points out a few issues that will require further attention from RAN4.
2. Overview

The study item proposal for Dual-Cell HSDPA operation[1], states that the concept of Dual Cell involves “scheduling the UE over two cells which could operate at different frequencies”. Furthermore, the SI specifies that the two cells over which the UE is scheduled should belong to the same base-station and be transmitted in the same frequency band. 
Among the list of items to be treated within the study item, there are a few that will be of interest for RAN WG4. Particularly the impact of Dual-Cell operation on implementation complexity, as well as the need and scope of additional UE requirements is to be investigated. These two areas will be further discussed in the following sections.

3. RF Architecture considerations
For UE-complexity reasons, we would like to prioritize our investigations on Dual-Carrier operation to the case of the transmission of adjacent carriers. Using this approach makes it possible to build power efficient receivers, reusing the same antenna and RF circuitry for both carriers. Furthermore, in order to be able to use the same RF parts for reception of 10 MHz LTE as for Dual Cell operation, it is our opinion that an effort should be made to align the RF requirements between the standards. 

4. Impact on UE RF requirements

This section treats a selected set of the core requirements from [2], for which there is a possible impact on the requirements.
4.1. UE maximum output power

The introduction of dual carrier operation in the downlink, without adding an extra carrier in the uplink necessitates the transmission of an additional HS-DPCCH, carrying CQI information for the supplementary DL carrier. Different concepts for adding this extra channel can be anticipated and this may or may not have an significant impact on the cubic metric of the uplink signal. As long as the cubic metrics of the resulting signals that include an additional HS-DPCCH are within the range of cubic metrics for legacy UL signals, there should not be any need for changes in the allowed power reduction. 
4.2. Reference Sensitivity Level

Assuming operation with adjacent carriers, relaxations to the reference sensitivity should generally not be needed, although it could be considered for certain bands.  
4.3. Maximum Input Level

The current requirement for single carrier HSDPA, specifies a maximum input power of -25 dBm. For LTE, the maximum input power regardless of bandwidth is -25 dBm.

In order to facilitate efficient receiver structures, LTE and HSDPA Dual-Cell requirements on maximum input level should be aligned such that the total received power of the two carriers does not exceed -25 dBm.
4.4. Adjacent Channel Selectivity (ACS)

Following the concept used in LTE, where ACS requirements are converging towards being the same for 5 and 10 MHz, there should be no need for additional relaxations with dual carriers. Since the requirement is specified as a bit error rate, it is simple to scale to the case of a single carrier aggressor and a dual carrier victim. When defining the frequency offsets of the interfering signals, there is a need for a common definition of center frequency of the dual cell signal. The center frequency could either be defined as the frequency precisely between the center frequencies of the two carriers or as the center frequency of the anchor/supplementary carrier. For simplicity in the specifications, as well as alignment with LTE specifications, the former approach is recommended. Absolute power levels should be selected such that they do not violate the Maximum Input Level requirement.
4.5. In band blocking

When specifying requirements for in band blocking, similar issues as were brought up regarding ACS need to be addressed.
4.6. Narrowband blocking

When specifying requirements for narrowband blocking, similar issues as were brought up regarding ACS need to be addressed.
4.7. Out of band blocking

For an efficient receiver architecture which uses a single RF chain for the whole 10 MHz bandwidth, the operation of Dual-Cell operation using adjacent carriers will impose more stringent requirements on channel filtering. This is due to the scaling of the passband of the receive filters which leads to a corresponding scaling of the transition region. However, when it comes to requirements on filters that provide selectivity for out of band blockers, which normally has a passband equal to the whole band of interest, the bandwidth of the filters will remain unchanged regardless of the number of carriers that are simultaneously received. It is therefore proposed that the tests for out of band blocking can be performed using a single received carrier without any risk of performance degradation to the system.
4.8. Intermodulation Characteristics

When specifying requirements for intermodulation characteristics, similar issues as were brought up regarding ACS need to be made when it comes to the definition of center frequencies. Depending on the definition of center frequency, the offsets of the interfering signals need to be adjusted so that the third and higher order intermodulation products fall into the band of the desired channel. It is suggested that the corresponding 10 MHz LTE test case is used as a starting point.
4.9. “In-band” ACS

The amount of power imbalance between the two received adjacent carriers can have a negative impact on the received signal quality for the weaker carrier if it becomes too large. Whether there is a need for such an imbalance, whether it should be allowed in RAN1 specifications and whether there is a need for specific test cases addressing these issues is for further discussion.
5. Impact on UE Performance requirements

As there should be very little performance difference between the demodulation performance when in Dual-Cell operation as compared to single carrier operation, it should be possible to create a selected set of demodulation performance requirements by scaling of existing requirements. Thus, while it would still be necessary to create new FRC definitions and formulate new requirements, the actual throughput values used in the new requirements might be possible to derive from existing requirements by scaling them with a factor of two.
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