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1 Introduction
In RAN1#60 meeting, RAN1 discussed optimizations for the case of Dual-Band 4C-HSDPA. Some schemes were raised in [1] [2]. In this contribution, we further discuss this issue and provide our considerations. 
2 Discussion
In Rel-8 DC-HSDPA and Rel-9 DB-HSDPA, common physical layer configuration is applied. This includes common DRX state and parameters, common CQI feedback parameters, and so on. For the case of Dual-Band 4C-HSDPA in Rel-10, the configuration could continue following the same principle. Following preceding rules is simpler from specification point of view. 
However, in order to receive two bands, a UE normally needs two power-consuming receivers. With common DRX state and parameters, the two receivers always switch on and off together, regardless of data activity. UE has no chance switching off one of them for battery saving unless deactivated. Therefore, some optimization schemes are discussed in the previously meetings [1] [2] respectively. 
2.1 Band or carrier specific configuration
In the document [1], band or carrier specific CQI feedback cycles and CQI repetition factors are proposed. It is considered beneficial to be able to specify two different CQI feedback cycles for the different channel coherence time in case the two bands have a significant band separation. Band or carrier specific UE DRX state machine and possibly also band or carrier specific UE DRX cycle are proposed considering battery saving by switching off one of its two receivers in case of low data activity. Whether the state machine for UE DRX is band/carrier specific or common is controlled by the network. 
In case the two bands for the 4C-HSDPA have a significant band separation, the channel coherence time may be different for the two bands. However, the channel coherence time may not be the only factor determining the configuration of CQI feedback cycles. It may be determined by some other factors as well, depending on different RRM algorithm. It is not clear whether band or carrier specific CQI feedback cycles could bring some gains. 

Proposal 1: CQI feedback parameters are common for all the downlink carriers for 4C-HSDPA.
If joint scheduling remains applied for 4C-HSDPA, the HSDPA traffic will always be scheduled among all activated downlink carriers. It seldom occur that only part of downlink carriers are high data active whilst the others are low data active for a long period of time. That’s why common UE DRX state machine is agreed in Rel-8 DC-HSDPA and even Rel-9 DB-HSDPA. Compared to the common UE DRX state machine, band or carrier specific UE DRX state machine may not necessarily bring much battery saving. On the contrary, it will introduce system performance loss and scheduler complexity, as also mentioned in [1].

Proposal 2: UE DRX state machine is common for all the downlink carriers for 4C-HSDPA.
2.2 Timer based deactivation of the secondary carrier
In the document [2], timer based deactivation of the secondary carrier was proposed. In case the downlink carriers are configured across two bands, the secondary serving HS-DSCH cells that do not belong to the band in which serving HS-DSCH cell is transmitted are de-activated internally as soon as the UE enters DRX state upon expiry of the Inactivity_Threshold_for_UE_DRX_cycle timer. The de-activated secondary serving HS-DSCH cells would be activated upon data reception on the primary carriers. 

When UE enters DRX state, it will keep only one of the receivers switching on for data monitoring following the DRX cycle. Another receiver could be entirely switched off to save battery. From the battery saving point of view, timer based deactivation of the secondary carrier can bring more potential gains. 
Upon reception of data on any one of downlink carriers that belong to the band in which serving HS-DSCH cell is transmitted, the UE would then exit DRX state and re-activate secondary serving HS-DSCH cells that belong to the other band. However, the activation time for the secondary serving HS-DSCH cells will introduce scheduling delay on these carriers. 
In order to achieve the trade-off between battery saving and scheduling performance, a RRC signaling could be introduced to switch on and switch off this functionality. Therefore the network can control the switch depending on different operator strategies. 
Proposal 3: The secondary carriers could be de-activated based on inactivity timer internally by the UE, and re-activated upon data reception on the primary carrier. This functionality shall be allowed to be switched on or switched off through RRC signaling. 
3 Conclusion 

In this document, we address the Dual-Band optimizations for 4C-HSDPA. The main motivation of these optimizations is battery saving. In our view, some optimizations could be introduced for battery saving. Based on the discussion above, inactivity timer based deactivation scheme seems to bring more potential gains on battery saving. It is proposed that:
Proposal 1: CQI feedback parameters are common for all the downlink carriers for 4C-HSDPA.
Proposal 2: UE DRX state machine is common for all the downlink carriers for 4C-HSDPA.
Proposal 3: The secondary carriers could be de-activated based on inactivity timer, and re-activated upon data reception on the primary carrier. This functionality shall be allowed to be switched on or switched off through RRC signaling.
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