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1          Introduction

The 4C-HSDPA WI is approved in RAN#46 [1] with the aim of extending DC-HSDPA (with MIMO) to 3 or 4 downlink carriers.  This T-doc discusses the function of the anchor carrier in mobility and radio link failure for 4C-HSDPA operation.
2          Discussion
In DC-HSPA (DC-HSDPA and DC-HSUPA), mobility function, like serving cell change, is based on measurement performed on the anchor carrier.  Although the anchor carrier operates on a different frequency to the supplementary carrier, it can represent the radio condition of both carriers given that both carriers are adjacent to each other.  
It is discussed in [2], that in 4C-HSDPA, the anchor carrier may not be a good representation of the radio conditions for all carriers given that it is possible that the anchor carrier is separated by 15 MHz from one of its supplementary carrier.  In some scenarios, where a UE is moving from 4C-HSDPA to DC-HSDPA coverage, the anchor may be the wrong representation.  One such scenario is shown in Figure 1, here the UE is attached to NB1 operating in 4C-HSDPA with frequency F1, F2, F3 and F4 where the anchor is F1.  The UE moves into DC-HSDPA where it now has a choice of two DC-HSDPA NBs, namely NB2 (served by F1 & F2 with F1 as anchor) and NB3 (served by F3 & F4 with F3 as anchor).  If the anchor is used to represent the UE mobility, then the network will always move the UE to NB2 rather than NB3 even if NB3 is offers better coverage.
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Figure 1: UE moving from 4C-HSDPA to DC-HSDPA
Proposal 1: Discuss alternative methods to using the anchor carrier for handover.

In DC-HSDPA, Radio Link Failure (RLF) is based on the anchor carrier.  A RLF will cause a UE to move into Cell FACH where it will not be able to maintain high throughput and hence RLF is costly.  In this scenario, RLF is declared even if the other 3 frequency carriers are in good condition.  In 4C-HSDPA, there is an innate radio link redundancy, which the UE can utilise to provide higher link reliability.  This can be done by allowing the UE to change its anchor carrier (e.g. via HS-SCCH orders) when the current anchor carrier starts to fail.
Proposal 2: RLF should only be declared if the UE is unable to change its anchor carrier when the current anchor carrier fails.

3          Conclusion

In this T-doc the function of the anchor carrier in 4C-HSDPA is discussed and it is proposed that:
Proposal 1: Discuss alternative methods to using the anchor carrier for handover.

Proposal 2: RLF should only be declared if the UE is unable to change its anchor carrier when the current anchor carrier fails.
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