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1 Introduction
RAN#46 initiated a work item on 4-carrier HSDPA operation [1]. As mentioned in our earlier contributions [2][3], whereas Rel-9 dual-band DC-HSDPA is identical to Rel-8 single-band DC-HSDPA from L1 point of view, we may want to consider some possible optimizations for the dual-band case in Rel-10.
2 Discussion
In case the two bands have a significant band separation, the channel coherence time will be different in the two bands. Then it may be beneficial to be able to specify two different CQI feedback cycles, one for each band, or one for each carrier if this is simpler from specification point of view.

In addition, band- or carrier-specific CQI feedback cycle settings make sense if MIMO is only used in some bands or some carriers, since it may be particularly beneficial with a high CQI/PCI feedback rate for MIMO carriers compared to non-MIMO carriers.
As an illustrative example, consider the case when the UE is configured with a primary carrier without MIMO in a lower frequency band and one or more secondary carriers with MIMO in a higher frequency band. In this case, it seems reasonable to configure the UE with a longer CQI feedback cycle for the primary carrier in the lower band and a shorter CQI feedback cycle for the secondary carriers in the higher band. For cases like this, it would be possible for NodeB to dynamically control the level of CQI-related control signaling overhead by deactivating the carriers with the shorter CQI feedback cycle e.g. during periods of temporary data inactivity.
Proposal 1: The CQI feedback cycle is configurable per carrier.

It has been suggested to allow the CQI feedback cycle to change dynamically when NodeB deactivates secondary carrier(s). However, we do not see the need for this additional complexity. Simulation results provided in [4] and [5] indicate that there is no significant performance improvement to be gained from such a scheme. We prefer to stick with the approach agreed for Rel-9 where the CQI feedback cycle remains the same regardless of the secondary carrier activation status(es).
Furthermore, as long as CQI/PCI for each carrier is self-contained, i.e. not coded jointly with the CQI/PCI of any other carrier, it should be straightforward to configure different CQI feedback cycles for different bands or carriers as long as we assume sensible parameter settings (i.e. CQI feedback cycles and CQI repetition factors) that do not result in overlap between CQI/PCI fields for different carriers.
Proposal 2: Combinations of CQI feedback cycles and CQI repetition factors that result in overlap between PCI/CQI fields for different carriers are forbidden.

Note that in Rel-9 dual-band DC-HSDPA, the two CQIs for the two carriers are jointly coded and it would not be as obvious how to apply different CQI feedback cycles. On the other hand, Rel-9 single-band DC-MIMO has separate CQI/PCI coding for the two carriers, which means that if a dual-band DC-MIMO combination is introduced e.g. in Rel-10, it should be possible to apply different CQI feedback cycles.

It should also be decided whether the CQI reporting reduction (specified in TS 25.214 section 6C.1) should be band- or carrier-specific or common. The state machine (CQI_DTX_Priority) and even the threshold parameter (CQI_DTX_TIMER) could be band- or carrier-specific.
However, in our view the potential gains from band-/carrier-specific CQI reporting reduction are probably quite insignificant since it is only when the CQI reporting reduction takes effect for all CQI reports (for all downlink carriers) that the UE will be able to skip the transmission of some UL DPCCH bursts. It should also be noted that CQI transmissions for secondary carriers can be switched off altogether by an HS-SCCH order for carrier deactivation.

Proposal 3: For the CQI reporting reduction mechanism, there is a single state machine (CQI_DTX_Priority) and a single threshold parameter (CQI_DTX_TIMER).
3 Conclusions
Proposal 1: The CQI feedback cycle is configurable per carrier.
Proposal 2: Combinations of CQI feedback cycles and CQI repetition factors that result in overlap between PCI/CQI fields for different carriers are forbidden.
Proposal 3: For the CQI reporting reduction mechanism, there is a single state machine (CQI_DTX_Priority) and a single threshold parameter (CQI_DTX_TIMER).
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