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1 Introduction 
In multi-carrier HSDPA (e.g. DC-HSDPA, 4C-HSDPA & 8C-HSDPA), secondary carriers can be activated/de-activated using HS-SCCH orders. This provides the benefit of fast configuration of the secondary carriers. Regarding multiflow HSDPA, it was agreed in RAN WG1#68 that activation and de-activation operation will be controlled by the network and the UE will not autonomously (de-)activate multiflow operation. However, use of HS-SCCH orders to (de-)activate multiflow transmissions was put as FFS. This contribution discusses the use of HS-SCCH orders for (de-)activation of mutiflow transmissions and specifically proposes solution for inter-NodeB (de-)activation. 
2 (De-)activation of multiflow transmissions by HS-SCCH orders
As discussed in [1], HS-SCCH orders for (de-)activation of a cell in multiflow HSDPA operation would allow the NB to make fast reconfiguration of the UE’s operation. This would enable the NB to react quickly to changes in the cell loading and radio conditions of the UE. It would also enable the NB to deactivate cells (carriers) at the UE to conserve battery power. These benefits are desirable for multiflow transmission. 
Proposal 1: Support (de-)activation of multiflow transmissions by HS-SCCH orders. 
However, specifically for inter-NodeB multiflow transmission, since cells are located at different NBs, an HS-SCCH order sent by one cell may not be known by another cell. Hence, a change in HS-DPCCH format due to de-activation of one cell may not be known to another cell, thereby causing a problem in reliable HS-DPCCH decoding. Using the mechanism of updating other cell about HS-SCCH order via RNC (i.e. Iub signaling) has inherent delays and thus does not solve the problem. 
Another possible solution is the UE informing the other NB via an uplink physical channel. The solution uses the UE rather than RNC to inform of the change in cell (de-)activation status and hence, inherent delays of Iub signaling are not present. The cells participating in MP-HSPDA operation for the UE would expect to receive such an indication of change in (de-)activation status. 
In order to avoid designing a new uplink channel or slot format, the indication of change in (de-)activation status could, for example, be carried over UL HS-DPCCH channel with special codeword sequence. This special codeword sequence would be recognizable by all cells participating in MP-HSDPA. One important characteristic of such a codeword sequence should be that it helps participating NodeBs in reliably detecting the indication for (de-)activation status while also successfully distinguishing it from normal UL feedback on HS-DPCCH channel. 

Considering specific use cases, if a specific cell is deactivated, the indication on the HS-DPCCH would be given by only using a special codeword sequence for the deactivated cell. This allows the other cells to provide DL HSDPA packets to the UE and expect normal feedback. The serving cell detecting the pattern will realize that the assisting serving cell has deactivated itself and will expect a change in HS-DPCCH format after receiving N such patterns of HS-DPCCH for the assisting serving cell. 

Proposal 2: Discuss methods where UE informs participating MP-HSDPA cells (NB) of (de-)activation status through L1 uplink signaling. 
3 Scenarios for (de-)activation of multiflow transmissions 

Here we discuss various scenarios for inter-NodeB MF-HSDPA activation and de-activation, and the application of the above solution in these scenarios. We assume that the serving cell will not be de-activated through HS-SCCH orders. 

1. Serving cell intends to activate inter-NB assisting serving cell. Triggers for this may include heavy load on serving cell or downlink data for specific UE increasing above a certain threshold. In this case, serving cell sends HS-SCCH order to activate assisting serving cell and therefore UE sends specific codeword sequence in HS-DPCCH. It is expected that assisting serving cell listens to HS-DPCCH (continuously or as per a certain DTX pattern) and thus, activates itself. The usefulness of this scenario depends on the serving cell having some knowledge (presumably long-term) of the load levels in the assisting serving cells; this information would have to be transferred via Iub.
2. Serving cell intends to de-activate inter-NB assisting serving cell. Unlike MC-HSPA where there is a shared priority queue and DL buffer for all MC-HSPA cells, inter-NB participating MP-HSPA cells will have different buffers and also, cell loading will not be known to other cell implicitly. Hence, we don’t see a practical use case for this specific scenario. 

3. Assisting serving cell de-activates itself. Feasible triggers might be empty buffers or high cell load at assisting serving cell. Assisting serving cell sends HS-SCCH order to de-activate itself followed by specific codeword sequence in HS-DPCCH by UE. Serving cell detects this condition and assumes change in HS-DPCCH format after a defined duration. 

4. Assisting serving cell activates itself. This is an impractical scenario since UE may not be listening to HS-SCCH codes from assisting serving cells in case they are de-activated. 

5. For DF-DC scenarios, assisting serving cell intends to activate assisting serving cell of another NB for the reasons mentioned in Scenario 1 above. Similar mechanism as mentioned in 1 can be used; however, we need to have specific codeword signifying activation/de-activation of each cell. Similar to scenario 1, the usefulness of this scenario depends on the serving cell having some knowledge (presumably long-term) of the load levels in the assisting serving cells; this information would have to be transferred via Iub.
6. For DF-DC scenario, assisting serving cell intends to de-activate assisting serving cell of another NB. As per reasons for Scenario 2 above, we don’t see as a practical use case. 

Based on above reasoning, we believe that scenarios 2, 4 and 6 should not be considered for evaluation and analysis for inter-NB MF-HSDPA activation and de-activation and we should concentrate on finding solutions for scenarios 1, 3 and 5. 

Proposal 3: Discuss and agree on possible scenarios to be considered for inter-NB MF-HSDPA activation and de-activation mechanism. 

4 Conclusions

This contribution discusses HS-SCCH orders for (de-)activation of multiflow transmissions in MP-HSDPA and proposes a viable solution for inter-NodeB multiflow operation. In addition, we have also discussed various possible scenarios for inter-NB MF-HSDPA activation and de-activation and propose some relevant scenarios to be considered for standardization. 
Proposal 1: Support (de-)activation of multiflow transmissions by HS-SCCH orders. 
Proposal 2: Discuss methods where UE informs participating MP-HSDPA cells (NB) of (de-)activation status through L1 uplink signaling. 
Proposal 3: Discuss and agree on possible scenarios to be considered for inter-NB MF-HSDPA activation and de-activation mechanism. 
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