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1
Introduction

The Study Item (SI) [1] was proposed to study Dual-Cell HSDPA (DC-HSDPA) operation.  This contribution presents mobility considerations that are new in DC-HSDPA.

2
Definitions for DC-HSDPA
For purposes of this contribution, the following terms are defined:

· Cell: A geographic area and frequency pair uniquely identifiable by broadcasted ID and carrier frequency.

· Sector: A geographic area covered by two cells on different frequencies.

· Anchor Carrier: A DL carrier of cells in the UE’s Active Set having an associated UL.

· Supplemental Carrier: A DL carrier of a UE HS-DSCH serving cell having no associated UL.

· Carrier Set: A set of Anchor and Supplemental Carriers from the same geographic area across the frequencies in the Carrier Set, i.e. the same “cell across carriers.”
· Active Set: The Access Stratum specifications use the term Active Set widely in the definition of additional terms such as “used frequency” and in the specification of detailed requirements from physical layer procedures to information elements in messages to internal UE protocols. Specification [2] defines the Active Set as the “[s]et of radio links simultaneously involved in a specific communication service between an UE and a UTRAN access point.” However, within the Access Stratum specifications (e.g. [3], [4]), the UE Active Set is referred to as both a set of cells and a set of radio links. The Active Set cells are defined as all cells from which “[u]ser information is sent … [i]n FDD, the cells in the active set are involved in soft handover.” 
For DC-HSDPA, the definition of the active set needs to result in the minimum disruption to the existing concept of active sets. 
Event Triggers


The following table maps the current usage of events. 
Table 1 Intra and Inter-Frequency mobility triggers
	
	ADD
	DROP
	BEST

	Threshold
	Absolute
	Relative / Aggregate
	Absolute
	Relative / Aggregate
	Cell vs Cell
	Cell(s) vs Cell(s) on different frequencies

	Intra-freq.
	1E
	1A (aggregate), 1C (relative)
	1F
	1B
	1D
	N/A

	Inter-freq.
	2C (non-used), 2B (non-used of combo), 2F (used)
	2D (used), 2B (used of combo), 2E (non-used)
	N/A
	2A


3
DC-HSDPA Mobility Scenarios

The current procedures have to be enhanced to support DC-HSDPA mobility scenarios such as the one shown hereafter.
3.1 Serving cell change in an DC-HSDPA system
Let us take a UE that is moving from Node B (a) to Node B (b), which are both DC-HSDPA capable.
Figure 1 illustrates how an Event 1D+ may be used to prompt HS-DSCH Serving Cell Change in multi-carrier. Notice that the anchor frequency remains f1 throughout this scenario. In Figure 1, the bottom line shows the set of cells that are serving the UE with either data or control channels. An asterisk marks the serving sector, while a bar marks the anchor carrier.
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Figure 1 Mobility between dual carrier sectors and then to a single carrier sector

The required actions are:

1. The network needs to reserve resource on Node B #2 and configure the UE with the appropriate parameters related to Node B (#2). This can be triggered with events 1A and 1E.
2. Node B (#2) sector becomes the serving sector on both frequencies. An evolved event 1D+ is needed to trigger this action.
3. The network needs to free resource on Node B #1 allocated to this UE and update the UE configuration. . This can be triggered by events 1B and 1F.
3.2 Serving cell change when going through a hotspot
Figure 2 illustrates the situation where a UE passes a multi-carrier hot spot. Again, the anchor carrier remains f1 throughout this scenario. 
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Figure 2 Mobility around a hotspot

The required actions are:

1. The network needs to reserve resource on Node B #2 and configure the UE with the appropriate parameters related to Node B (#2). This can be triggered with events 1A and 1E.

2. Node B (#2) sector becomes the serving sector on both frequencies. An evolved event 1D+ is needed to trigger this action.

3. Node B (#1) cell becomes the serving sector on Frequency F1. An evolved event 1D+ is needed to trigger this action 

4. The network needs to free resource on Node B #2 allocated to this UE and update the UE configuration. . This can be triggered by events 1B and 1F.

3.3 Anchor carrier change
Figure 3 below illustrates a situation where both serving cell and anchor carrier changes occur because the carriers are generally uncorrelated. 
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Figure 3 Change of anchor carrier

The required actions are:

1. UE expresses a preference for Frequency F2 as the anchor carrier.

2. UE expresses a preference for Frequency F1 as the anchor carrier.

An enhanced event 2A+ can help signal these preferences for the need to change the anchor carrier.
4
Conclusion

This contribution presented scenarios which need to be supported by multi-carrier mobility . The solution needs to be backward compatible with single-carrier, and provide serving cell change between single-carrier and multi-carrier.

Proposal: Evolve events 1D and 2A in order to support mobility in DC-HSDPA operation.
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