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1    Introduction
In [1], a work item was agreed to develop Dual-Cell HSDPA (DC-HSDPA) on adjacent carriers. Dynamic carrier management is discussed sufficiently and some agreements are achieved in RAN1#53bis meeting.
In this contribution, we further evaluate some issues and propose a way for dual carrier deactivation. 
2 Discussion
2.1   Issues of HS-SCCH order and HS-DPCCH2
There is no doubt that the transmission of HS-SCCH order for dual carrier activation shall be on the anchor carrier.
It is assumed that an acknowledgement is used to increase the reliability of activation and deactivation command. There is a problem with ACK information from UE, if HS-SCCH order for dual carrier deactivation is transmitted on the supplementary carrier. In case the ACK information is recognized as DTX by Node B the UE has already stopped receiving from supplementary carrier but a retransmission for HS-SCCH order is still operated on the supplementary carrier. Therefore, it is proposed that the transmission of HS-SCCH order for dual carrier deactivation shall be also on the anchor carrier.
Proposal 1: The transmission of the HS-SCCH order for dual carrier activation and deactivation is restricted to the anchor carrier.
After Node B deactivates the supplementary carrier, HS-DPCCH2 shall also be disabled in order to reduce the power consumption and CQI feedback is not necessary.
Proposal 2: Disable the HS-DPCCH2 when dual carrier is deactivated.
2.2   Supplementary carrier deactivation
2.2.1   Scheme
HS-SCCH order is decided to be used for dual carrier activation and deactivation. When operating in Dual-Cell, dual carrier activation and deactivation will happen frequently. HS-SCCH order for DC activation and deactivation brings a significant consumption of HS-SCCH resource. In addition, HS-SCCH resource consumed by DTX/DRX order, HS-SCCH less order and HS-DSCH transmission is also need to be considered, especially with a large number of UEs in a cell. 
In current CPC procedures, the parameter Inactivity_Threshold_for_UE_DRX_cycle is used to control downlink reception into HS-SCCH reception pattern or not. Similar to this scheme, we introduce a new parameter into CPC procedures for dual cell operation DC_Deactivation_Timer which is used for dual carrier deactivation besides HS-SCCH order. This parameter could be signalled by higher layers. The UE and NodeB will both deactivate dual carrier operation if DC_Deactivation_Timer subframes has passed after UE is operated in HS-SCCH discontinuous reception pattern. Otherwise the timer for DC_Deactivation_Timer shall be initiated again once the UE exits HS-SCCH discontinuous reception pattern. 
HS-SCCH order for dual carrier deactivation shall be also kept, thus NodeB and UE can disable the dual cell operation flexibly. Moreover, HS-SCCH resources are saved especially for the networks in which a number of UEs are operating. 
Proposal 3: Introduce a new parameter DC_Deactivation_Timer for CPC in dual cell operation for the purpose of dual carrier deactivation. 
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      Figure 1: Dual cell deactivation with timer and CPC interaction in DC-HSDPA
Figure 1 shows an example of Dual cell deactivation with timer scheme. DRX is initially activated. The parameters Inactivity_Threshold_for_UE_DRX_cycle and DC_Deactivation_Timer are set to 8 subframes. The first DC activation order is sent in radio frame 1. DC_Deactivation_Timer is initiated in frame 5 after inactivity threshold has passed. Then the timer expires in radio frame 7, and DC operation is deactivated. The second DC activation order is sent in radio frame 9. The DC operation is activated after 12 slots (4 TTIs), and further deactivated by HS-SCCH order in radio frame 12. 
2.2.2   Misalignment analysis 
DC operation misalignment between Node B and UE may happen if miss detection and false alarm occur. 

· Miss detection
Misalignment will happen if UE loses all the downlink transmitted data before deactivation timer expires. The result is that UE deactivates DC operation but Node B does not. The data transmitted after deactivation timer expires is lost. This misalignment is detectable. The Node B could implement a recovery mechanism when it detects several ‘DTX’ at the corresponding ACK/NACK slot on HS-DPCCH 2. 
· False alarm
Although the Node B did not send anything, the UE could still mistakenly decode the correct HS-SCCH for it before deactivation timer expires. The result may be that Node B deactivates DC operation but UE does not. UE could still deactivate DC operation at the next expiration of deactivation timer since Node B no longer sends anything to the UE. 
However, the probability of miss detection and false alarm is very low. Misalignment will seldom happen, and can be recovered. 
3    Conclusions
It is proposed to adopt the following proposals:
Proposal 1: The transmission of the HS-SCCH order for dual carrier activation and deactivation is restricted to the anchor carrier.
Proposal 2: Disable the HS-DPCCH2 when dual carrier is deactivated.
Proposal 3: Introduce a new parameter DC_Deactivation_Timer for CPC in dual cell operation for the purpose of dual carrier deactivation.
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