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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 Rel-8/9 DC operation, UE DTX is performed per carrier but UE DRX is performed jointly over both carriers. This means that the UE may transmit on 0, 1 or 2 uplink carriers at a given point in time, but it receives either both or none of the downlink carriers, never only one of them. In case of dual-band operation, it can be assumed that the UE will need two power-consuming receiver RF chains in order to receive two bands. In case of low data activity, the UE may be able to save battery by switching off one of its two receivers. This would require the UE DRX functionality to be band specific (or possibly carrier specific if this is simpler from specification point of view).
However, from the network perspective a band-specific UE DRX mechanism may come at a cost in terms of system performance and/or scheduler complexity. The scheduler would have to take into account that if a UE is not scheduled on all downlink carriers periodically, some of them will go into DRX and there will be a scheduling delay for these carriers which will depend on the UE DRX cycle. This could potentially have a negative impact on the resulting throughput gains from the multi-carrier multiplexing. Thus there is a trade-off between system and user performance on one hand and UE battery consumption on the other hand which needs to be analysed properly.
Furthermore, potentially there may be a performance degradation affecting reception and transmission even in the primary band whenever the UE switches on or off its reception in the secondary band. RAN1 has sent an LS [4] to RAN4 asking them to investigate whether the carriers in the primary band would be affected by carrier (de)activation in the secondary band but we do not expect RAN4 to provide RAN1 with an answer until in May. We propose to wait until then with the decision regarding the band-specific UE DRX state machines.
If the answer turns out to be that the reception and transmission in the secondary band cannot be guaranteed when reception in the secondary band is switched on or off, we are leaning towards sticking to the established means for carrier (de)activation to minimize UE battery consumption, i.e. the HS-SCCH orders for carrier (de)activation.
However, if it turns out that the impact on system and user performance is acceptable, we are open to allowing for band-specific UE DRX state machines in Rel-10.

3 Conclusions
We propose to await feedback on the LS to RAN4 before deciding on whether the UE DRX state machine should be common or band-specific.
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