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1          Introduction

There are one primary and up to 3 secondary carriers in 4C-HSDPA, where the carriers can be allocated in up to two different frequency bands.  A dual band 4C-HSDPA UE may have two receiver chains to receive on two different frequency bands [1].  Energy savings at the UE can be achieved if the secondary band (the band that does not contain the primary carrier) can be deactivated thereby enabling the UE to switch off a receiver chain.  This document further discusses this topic.
2          Discussion
In [1], it is proposed that the UE autonomously deactivates its secondary band when it enters the CPC mode.  Here, a network configurable timer is used, where the expiry of the timer leads to deactivation of the secondary carrier.  Since Layer 1 does not need to be aware of the frequency band where the secondary carrier resides, this deactivation timer is introduced for each secondary carrier.  These timers are started once the UE enters CPC mode.  These timers give the network some sort of control over the deactivation process.  Although it wasn’t specified in [1], it is assumed that these are inactivity timers that will reset once a packet is scheduled for this carrier.  A network signal to enable autonomous deactivation is proposed in [2] and [3].  This allows the network to disable the autonomous carrier deactivation feature at the UE.  

The additional timers introduced for CPC means the NB has to track up to three additional timers.  The scheduler in addition to the CPC timers would have to handle three additional timers.  Assuming that the timer resets if data is scheduled for it, then it is possible that the NB may lost track of this timer given that a NB may misinterpret a DTX as an ACK.  Here the UE may deactivates the secondary carrier(s) given no packet has been received but the NB reset its deactivation timer.  If the deactivation timer does not reset upon reception of data, then this imposes restriction on the scheduler.  This leads to additional complexity at the NB.
It was proposed in [1] and [2] that the HS-DPCCH format changes according to the number of active carriers as a result of autonomous secondary carrier deactivation at the UE.  This may lead to the HS-DPCCH format between the UE and NB to be out of sync especially if the NB loses track of the UE deactivation timer.  An alternate proposal in [4] suggests that the HS-DPCCH format is maintained but transmits NULL CQI on the autonomously deactivated carriers.  However, it was argued in [2] that a static HS-DPCCH format (with NULL CQI) leads to different modes of deactivation thereby increasing NB complexity.
It was suggested in [1], [2] and [3] that only the NB can re-activate secondary carriers that are autonomously deactivated by the UE.  If the NB fails to detect an autonomously deactivated carrier, it will not re-activate this secondary carrier until it indirectly figures out that it was deactivated, which could be a long time.  Furthermore, if NB fails to detect an autonomously deactivated carrier, the HS-DPCCH format will be out of sync, which may lead to further deactivation of carriers or an exit from 4C-HSDPA operation.
HS-SCCH orders are already used to deactivate secondary carriers.  Given the above issues, it is proposed to continue to use HS-SCCH order for this purpose.  If UE sees the need to deactivate specific secondary carriers for the purpose of energy saving, it should signal this request to the network, where the network will respond with a HS-SCCH deactivation order.  In this way, the deactivation order is properly acknowledged.
Proposal 1: Continue to use HS-SCCH order for secondary carrier deactivation for energy saving at the UE.

3          Conclusion

The autonomous secondary carrier deactivation by the UE feature in [1] is discussed in this document.  It is concluded here that this feature leads to operational issues and increase in NB complexity.  Hence it is proposed that:
Proposal 1: Continue to use HS-SCCH order for secondary carrier deactivation for energy saving at the UE.
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