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1
Introduction
RAN2 hasn’t yet concluded whether a new mobility scheme needs to be defined for HSDPA multiflow operation or not.
This contribution discusses the mobity procedures for HSDPA multiflow operation.
2
Discussion
In the last RAN2 meeting, there was some discussion about whether any new measurements or modifications to existing measurements are needed to satisfy multiflow mobility use-cases. 

Clearly, the existing measurements are not optimal to address multiflow mobility, because existing HS-DSCH measurement events will be triggered based only on best HS-DSCH cell, and do not take into account 2nd best HS-DSCH cell. Hence, it’s not straightforward to add/remove/replace the 2nd best cell of the 2 serving HS-DSCH cells as the UE moves around within the network – we would need to rely on maintaining the multiple serving cells (or active set) based only on the best cell, which as we have seen in previous releases is quite a suboptimal approach.
For DCH, this is taken care of using active set measurements. That means that a network may configure the UE to perform measurements on multiple cells (e.g. cells within the active set used for SHO) and so it is possible to evaluate whether the active set needs to be updated based on measurement reports triggered by the UE based on current active set, monitored set, detected set. A similar problem arose when HSUPA was introduced. To address the mobility use-cases, the concept of “E-DCH active set” was introduced.
Currently there is no concept of more than 1 serving HS-DSCH cell, however with the introduction of multiflow, the UE may receive from more than 1 HS-DSCH cell on a single frequency. The natural evolution of the concepts used for mobility in previous releases, would be to use the same kind of measurements, based on active set, detected set, monitored set. Hence, it makes sense to base measurements on all of the cells on which the UE has active radio links as we do with other features. This would also be the most efficient way to address multiflow mobility, with the minimum impact to the specification and the system, and is also forwards compatible to support more than 2 serving HS-DSCH cells.
Definitions
We use the following terms in this paper.

HS-DSCH active set cells: The serving HS-DSCH cells used for HSDPA multiflow operation on a signle carrier frequency are HS-DSCH active set cells. HS-DSCH active set is maintained per frequency.

Secondary HS-DSCH active set: An HS-DSCH active set for the other frequency than the primary frequency is secondary HS-DSCH active set. If there is more than one secondary HS-DSCH active set, each HS-DSCH active set is called “the 1st secondary HS-DSCH active set”, “the 2nd secondary HS-DSCH active set” and so on respectively.

HS-DSCH monitored set cells: The cells in the neighbour cell list but not part of the HS-DSCH active set are HS-DSCH monitored set cells.

Proposal 1: Introduce the terms “HS-DSCH active set”, “Secondary HS-DSCH active set”, “HS-DSCH monitored set”

Measurement Events

For HSDPA multiflow mobility, measurement reporting should support at least the following scenarios.

1. A new cell addition into HS-DSCH active set if the new cell becomes better in radio condition relative to the current HS-DSCH active set cells.
2. A serving HS-DSCH cell removal from HS-DSCH active set if the cell becomes worse in radio condition relative to the current HS-DSCH active set cells.
3. A serving HS-DSCH cell is replaced with a new cell

In addition, it might be beneficial to support the following scenarios.

4. A new cell addition into HS-DSCH active set based on an absolute threshold.
5. A serving HS-DSCH cell removal from HS-DSCH active set based on an absolute threshold.
6. A serving HS-DSCH cell in HS-DSCH active set is replaced with a non-serving HS-DSCH cell in DCH active set.

For single frequency HSDPA multiflow operation, we think that the above 6 scenarios are sufficient. At least they cover all the use-cases/scenarios discussed in previous meetings in [3] and [4].
To support the scenarios, we propose to re-use the existing event 1a, 1b, 1c, 1e, 1f, and 1j respectively.

In order to support HS-DSCH active set, the following modifications are needed:
· Update “triggering condition2” and “triggering condition1” by replacing “active set” and “monitored set” with “HS-DSCH active set” and “HS-DSCH monitored set” for event 1a, 1b, 1e and 1f.

· For event 1c, the DCH active set is replaced with HS-DSCH active set for event evaluation.
· For event 1j, the E-DCH active set is replaced with HS-DSCH active set for event evaluation.
· For all events, we propose to update “reporting cell status” by replacing “active set” and “monitored set” with “HS-DSCH active set” and “HS-DSCH monitored set” respectively.

Proposal 2: Apply the modified event 1a, 1b, 1c for HSDPA multiflow mobility on primary carrier

Proposal 2a: Discuss whether we need to be able to use events 1e, 1f and 1j for for HSDPA multiflow mobility on primary carrier

To support HSDPA multiflow on more than one frequency, we propose to apply the above modified intra-frequency measurement events 1a, 1b and 1c for the additional frequencies, the same as DC-HSUPA mobility case.

Proposal 3: Apply the modified event 1a, 1b and 1c for each configured additional frequency for HSDPA multiflow operation.

3
Conclusion
In order to support multiflow mobility (i.e. more than 1 serving HS-DSCH cell) we proposed
Proposal 1: Introduce the terms “HS-DSCH active set”, Secondary HS-DSCH active set”, “HS-DSCH monitored set”

Proposal 2: Apply the modified event 1a, 1b, 1c for HSDPA multiflow mobility on primary carrier
Proposal 2a: Discuss whether we need to be able to use events 1e, 1f and 1j for for HSDPA multiflow mobility on primary carrier

Proposal 3: Apply the modified event 1a, 1b and 1c for each configured additional frequency for HSDPA multiflow operation.
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