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1          Introduction

The HSDPA multipoint transmission (MP-HSDPA) SI was approved in [1] to study the potential MP-HSDPA method with the aim of increasing user throughput in SHO regions.  The fundamental concept of MP-HSDPA is that a Dual Cell capable UE can simultaneously receive two HSDPA transmissions from two cells, where the cells can come from different NBs and the transmissions are from the same frequency.  This contribution discusses the intra-frequency mobility aspect under MP-HSDPA operation.
2         Discussion
In pre-Rel-11 network, there is only one serving cell and mobility is based on this serving cell.  In MP-HSDPA, there is more than one serving cell, namely the primary serving cell and the secondary serving cell.  Although there are multiple HSDPA streams in DC-HSDPA and 4C-HSDPA, the mobility aspect is based on the primary cell in these operations since all cells are always located in the same NB (or sector).  The mobility aspects should cater for multiple serving cells that can be located in different NBs (or sectors).  This contribution looks into the following intra-frequency mobility aspects:
· SHO
· Handover

· Enhanced Serving Cell Change (ESCC)
2.1
Soft Handover

In the current system the network identifies members of a UE’s Active Set based on event triggers from the UE.  The cells in the Active Set are deemed close enough to be able to communicate with the UE.  Naturally, the secondary serving cell of a UE is also a member of the UE’s Active Set.  
Proposal 1: The secondary serving cell is a member of the UE’s Active Set.

Ideally, the non-serving cell in the Active Set with the strongest radio quality with the UE should be the secondary serving cell.  However, the target secondary serving cell may not have sufficient resources or do not support MP-HSDPA, thereby unable to accommodate a MP-HSDPA UE.  This is similar in selecting a target primary serving cell in the current system.  Since the network is aware of the cell’s loading, it is in the best position to decide on the target secondary serving cell.

Proposal 2: The network shall select the secondary serving cell 

To help the network in the secondary serving cell selection, the UE needs to provide measurements.  The strongest non-serving cell can be identified via periodic measurement reports from the UE.  However, this is subject to the reporting cycle.  Alternatively, an event trigger (e.g. similar to Event 1d) can be used to identify a potential secondary serving cell based on certain criteria.  
Proposal 3: The UE provides measurements to help the network select the secondary serving cell
2.2
Handover

In the current system, a handover may require the RNC to route traffic from one NB to another to reach the UE.  The interruption is expected.  In MP-HSDPA the primary and the secondary serving cells can change.  Although traffic interruption is expected, the change in any serving cell especially a change due to the primary serving cell should not cause the UE to exit MP-HSDPA operation. 

Proposal 4: Change of serving cell, particularly primary serving cell, should not cause the UE to exit MP-HSDPA operation

In the current system, the (primary) serving cell handover is based on event 1d triggered by the UE.  As described in the previous section, a similar event can be defined (or reuse of existing event with different parameter settings) to handle changes to the secondary serving cell.  Assuming the secondary serving cell must be a member of the UE’s Active Set, the following scenarios in Table 1 are possible changes to the secondary serving cells.
Table 1: Possible changes to secondary serving cells
	Scenario
	Changes to Secondary Serving Cell

	1
	Handover to a non-serving cell

	2
	Handover to the primary serving cell, with a handover in primary serving cell 

	3
	Secondary serving cell is dropped.

	4
	Handover to a primary serving cell, without any handover in the primary serving cell


Scenario 1 and 2 in Table 1 allows UE to maintain secondary serving cell during mobility and should be allowed.  A mechanism should be allowed to handle Scenario 3.  Scenario 4 would cause the UE to exit MP-HSDPA even if there is an alternate candidate for the new secondary serving cell.  This can of course be handled by the network, e.g., by not performing the handover or rely on other measurements from the UE, but it may not find the best alternate secondary serving cell if the necessary information is not available.  Since the network base on UE information in selecting secondary serving cell, any new events for secondary serving cell should not cause trigger a change described in Scenario 4.
Proposal 5: If any new event trigger(s) are defined to handle changes to the secondary serving cell, it should not result in a change as that in Scenario 4 of Table 1.

It is possible that simultaneous change in primary and secondary serving cells due to scenarios in Table 2.

Table 2: Simultaneous changes to primary and secondary serving cells

	Scenario
	New Serving Cell

	
	Primary
	Secondary

	1
	Current secondary serving cell
	Current primary serving cell

	2
	A non-serving cell
	Another non-serving cell

	3
	Current secondary serving cell
	A non-serving cell

	4
	A non-serving cell
	Current primary serving cell

	5
	Non-serving cell
	Same non-serving cell as that selected by current primary serving cell


Scenario 1 of Table 2 has the least impact to the split of the traffic at the RNC and this should be allowed.  Scenario 2, 3 and 4 would cause some interruptions to the split of traffic at the RNC, which are expected and therefore should be allowed.  Scenario 5 would cause the UE to exit operation from MP-HSDPA and this may happen even if there is an alternate cell that can act as the secondary (or primary) serving cell.  Hence any new event trigger defined should not result in changes described in Scenario 5 of Table 2.
Proposal 6: Simultaneous changes to primary and secondary cells are allowed.

Proposal 7: If new event triggers are defined for MP-HSDPA to handle simultaneous changes to primary and secondary serving cells, they should not cause changes as described in Scenario 5 of Table 2.
2.3 Enhanced Serving Cell Change

Enhanced Serving Cell Change (ESCC) allows the UE to perform a fast handover to a target cell.  This involves the network to pre-configure all non-serving cells as potential handover target.  However, in addition to a primary serving Cell, the UE also has a secondary serving cell in MP-HSDPA.  The benefits of ESCC should also be available to secondary serving cell and it is desirable that ESCC on the secondary serving cell is also supported in MP-HSDPA.  Alternatively, the MP-HSDPA transmission can be temporarily stopped after an ESCC operation on the primary.
Proposal 8: Discuss MP-HSDPA support in ESCC operation
3
Conclusion
This contribution discusses some mobility aspect for MP-HSDPA.  Further studies may be required for scenarios consisting of DC/MP-HSDPA.  For the MP-HSDPA case, the following proposals are made:
Proposal 1: The secondary serving cell is a member of the UE’s Active Set.

Proposal 2: The network shall select the secondary serving cell 

Proposal 3: The UE provides measurements to help the network select the secondary serving cell

Proposal 4: Change of serving cell, particularly primary serving cell, should not cause the UE to exit MP-HSDPA operation

Proposal 5: If any new event trigger(s) are defined to handle changes to the secondary serving cell, it should not result in a change as that in Scenario 4 of Table 1.

Proposal 6: Simultaneous changes to primary and secondary cells are allowed.

Proposal 7: If new event triggers are defined for MP-HSDPA to handle simultaneous changes to primary and secondary serving cells, they should not cause changes as described in Scenario 5 of Table 2.
Proposal 8: Discuss MP-HSDPA support in ESCC operation
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