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1 Introduction
In RAN#50 a new study item on multi-point HSDPA transmission was approved [1].  Two main schemes have been identified and are under consideration in RAN1: mutli-flow aggregation and HS-SFN.  In multiflow schemes data is independently transmitted over each serving cell and in HS-SFN identical signals with the same scrambling code are transmitted over multiple cells.  
In this contribution we dicsuss and considersome additional aspects of multi-point operations, such as mobility and activation/deactivation of secondary cell.   
2 Mobility considerations
The current mobility procedures consist of the UE monitoring and reporting measurement events related to maintaining the DCH and E-DCH active sets.  More specifically, the UE provides measurement reports to inform the network of the  best 6 DCH radio links within a reporting range, the best 4 E-DCH radio links within the DCH active set and the best HS-DSCH radio link.  The network uses this information to decide which cells to add cell in the DCH, E-DCH active sets and to chose the best serving cell.   ,
With the introduction of multipoint operation the UE will  be configured to monitor and receive from two HS-DSCH radio link simulatenously.  For optimal system performance it would be desirable that the UE receives and is connected to the best HS-DSCH radio links within the DCH active set (or within a reporting range).  This would allow the network to always optimally configure and schedule the UE over the best two links.   However, the current mobility mechanisms do not allow the UE to report to the network the best two cells within the reported and configured E-DCH and DCH active sets.  

Therefore, in order to configure the UE with the best two cells, mechanisms to maintain a multipoint HS-DSCH set of two have to be discussed and introduced.  The maintenance of multipoint set can be highly dynamic via Layer 1 CQI reporting or semi-static via RRC measurement reporting procedures.  
Maintenance of the multipoint set based on Layer 1 CQI reporting would require the UE to measure and report the CQI of a superset of N cells (N>2) that are known to contain at least the two best cells.  Based on these reports the Node B can make a decision on which two cells to perform HS-DSCH transmission over.  Although this mechanism in principle offers an optimal dynamic control of the resources, it comes at the expense of substantial complexity and signalling overhead, More specifically, the following functionality would need to be introduced:

· Enabling transmission of more than two CQI’s, and/or identification of the two best cells
· Downlink signaling indicating which subset of cells the network is transmitting on in a given TTI
· Measurement event to trigger transmission of a L3 measurement report when the superset of N cells changes, if N is different than E-DCH or DCH active set.
A simpler alternative would be to maintain the multipoint set based on L3 measurements only. In this alternative, the only requirement is that the network is informed when there is a change in any of the two best cells from L3 measurement perspective. Transmission of a measurement report following a change in (first) best cell can already be supported by configuring a “change of best cell” event (1D). On the other hand, the UE also needs to be configured transmit a measurement report following a change in the second best cell. This could be achieved by introducing a new measurement event.
The maintenance of the multipoint set based on L3 measurements can be achieved using a natural extension of the current L3 measurement reporting scheme. Thus, it appears to be a more practical solution and should be adopted unless a very significant gain can be demonstrated with the CQI-based alternative.
Proposal 1: Introduce new measurement event to trigger a measurement report when a neighboring  cell in the DCH active set becomes better than a secondary HS-DSCH cell.  
3 Dynamic Activation/Deactivation  
 As part of dual-cell and 4-cell HSDPAoperation the Node B can dynamically activate/deactive a seconday cell via HS-SCCH orders.   The main motivation for introduction activation/deactivation were:

· Power savings for UE 

· Node B is the network node that has the most dynamic up-to-date information on the channel quality information and load situations seen by the Node B

· Low overhead associated to HS-SCCH signalling 

Similar concerns and motivations are equally applicable to multipoint operation, therefore it seems natural to extend the existing dual cell mechanisms to multipoint HSDPA.  The HS-SCCH orders used for dual cell operation can be re-used for multipoint operation, where the equivalent of the secondary HS-DPSCH cell (e.g. a cell in the secondary  secondary frequency) would be the secondary HS-DSCH cell in the same frequency used for multipoint operation.  

One of the main differences between 2C/4C and multipoint HSDPA is the fact that secondary HS-DSCH cell for MP-HSDPA might reside either in the same Node B (intra-site MP) or in different Node Bs (inter-site MP operation).   For intra-site MP the activation/deactivation procedures may be used like  2C/4C HSDPA with no impact on the system, therefore it is proposed to maintain and extend the use of HS-SCCH order to activate and deactivate secondary HS-DSCH for intra-Node B multipoint operation. 
Proposal 2: Use the HS-SCCH orders to activate and deactivate secondary HS-DSCH cell for intra-Node B multipoint operation.   

 However for inter-site MP HSDPA, the coordination aspects between the RNC and the Node Bs need to be considered and discussed, mainly due to the fact that the RNC and primary Node B need to be aware of the activation/deactivation status for the following reasons:
· The activation/deactivation status of the secondary carrier may affect the HS-DPCCH format used by the UE, if a similar mechanism to DC-HSDPA is used.  However, given the complications that a change of HS-PDCCH format may introduce it might be desirable to follow the 4C-HSDPA design, where the format of the HS-DPCCH does not change as a function of the activation/deactivation.
· The secondary cell activation order has to be sent by the primary HS-DSCH Node B as the other HS-DSCH cell is deactivated.
· To appropriately control the data splitting function that  will reside at the RNC    
The two options available when considering inter-site MP HSDPA are:
1) Introducing Iub/Iur signaling to notify the RNC and Node Bs of the activation/deactivation status, similar to the signaling used for DC-HSUPA;
2) Not allowing L1 activation/de-activation for a secondary cell in case of inter-site operation
The second optionwould rely on RRC messages to configure and remove the configuration of secondary cells.   This would result in the least impact on the system. On the other hand, a significant disadvantage is that the RNC is not aware of some of the most important metrics that the Node B may use to decide the activation/deactivation status of the secondary cell, such as the load/interference experienced by the Node B and the channel quality of the radio link.  Therefore, in order to allow the RNC to make an informed decision, these informations (e.g. load/interference and CQI) may need to be forwarded to the RNC, which may introduce comparable complexity in the system.  Finally, the increased overhead associated to RRC signalling and the information that has to be provided to the UE everytime it is configured and de-configured will lead to increased wastage of resources and increased battery consumption in the UE.  
Therefore, to take advtange of the benefits offered by Layer 1 activation/deactivation mechanisms for inter-Node B operation, it is proposed to allow HS-SCCH orders to activate/deactive a secondary cell in a different Node B and to consider the addition of new Iub/Iur signalings to coordinate the status between the Node Bs and RNC.

Proposal 3:Use the HS-SCCH orders to activate and deactivate secondary HS-DSCH cell for inter-Node B multipoint operation.   

3 Conclusion

This contribution discussed several aspects related to mobility and activation/deactivation of secondary cells.  The following proposals were made:

Proposal 1: Introduce new measurement event to trigger a measurement report when a neighboring  cell in the DCH active set becomes better than a secondary HS-DSCH cell.  
Proposal 2: Use the HS-SCCH orders to activate and deactivate secondary HS-DSCH cell for intra-Node B multipoint operation.   

Proposal 3:Use the HS-SCCH orders to activate and deactivate secondary HS-DSCH cell for inter-Node B multipoint operation.   
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