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1 Introduction
At RAN2#75bis meeting, issues on dynamic control mechanism for multiflow transmission were raised and discussed in [1], [2], [3] and [4]. It is seen that activation/deactivation of the serving cell(s) is good for the UE power consumption, however in case of Inter-NodeB multiflow operation, both serving cells (NodeBs) are involved in activation/deactivation operation, so additional complexity will be introduced.
In this paper, we give further analysis on dynamic control mechanism and possible impact. 
2 Discussion
In this contribution, the definitions for multiflow in [5] are referenced.
2.1 Dynamic control mechanism in DC-HSDPA
In DC-HSDPA operation, after the UE is configured into DC-HSDPA operation by RRC signalling, the NodeB can decide to switch on/off the secondary carrier by HS-SCCH orders, which is described as dynamic control mechanism (the RNC is not involved).

Dynamic control mechanism depends on network implementation, for example, channel condition or traffic volume. It is noted that deactivation order can be sent on either carrier because both serving cells are in the same NodeB.
It is known that dynamic control mechanism in DC-HSDPA is good for the UE power consumption and uplink coverage, especially when the UE is in cell edge.
2.2 Need of dynamic control mechanism in Multiflow
Similar to DC-HSDPA, dynamic control is also required for multiflow according to uplink interference and/or traffic volume, since the RNC will configure multiflow according to radio condition or maybe service type, but it is still believed that such configuration is more static, to avoid frequent RRC signalling. If the UE has little data to transmit or assisting cell has little resources for co-operation, it is not desirable for the UE to keep monitoring the second HS-DSCH and reporting HS-DPCCH with large UL power, especially in the cell edge. The NodeB is considered to have full knowledge of the traffic load and UL interference to trigger such activation/deactivation.
2.3 Dynamic control mechanism in Intra-NodeB multiflow
When the UE is in Intra-NodeB multiflow, it is easier to have similar dynamic control mechanism as we have in DC-HSDPA: similar L1 signalling is needed and it is seen that not much complexity will be introduced.
Proposal 1: It is proposed to introduce HS-SCCH order to activate/deactivate assisting cell for Intra-NodeB multiflow.
2.4 Dynamic control mechanism in Inter-NodeB multiflow
In the case of Inter-NodeB multiflow there are two serving cells located in different NodeBs, but each NodeB does not know the scheduling status of the other NodeB. In this case there will be potential issues if the current dynamic control mechanism in DC-HSDPA is used. In the following two typical scenarios are provided.
Scenario 1: joint HS-DPCCH
A typical scenario is shown in figure 2: the UE is in SF-DC status and joint HS-DPCCH is used, it has cell1 and cell2 as serving cells, with cell1 located in NodeB1 and cell 2 located NodeB2. In addition, cell 1 is the UE’s primary serving cell and cell 2 is the UE’s primary assisting cell.
If NodeB2 decides to deactivate cell 2 for UE and a deactivation HS-SCCH order is sent, the UE will also change the feedback coding after receiving the deactivation order. However NodeB1 does not know that cell 2 is deactivated and as a result there will be a mismatch on HS-DPCCH decoding between the UE and the NodeB1. 
On the other hand, if cell 2 is already deactivated, there is no way for the NodeB1 to inform the UE as well as the NodeB2 that cell 2 is to be activated.
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Figure 2: scenario 1 for dynamic control mechanism
Scenario 2: separate HS-DPCCH

In case that two separate HS-DPCCHs are used (figure 3), then there is no issue for deactivation operation, because each cell corresponds to a single HS-DPCCH. However, if cell 2 is to be activated, then there is also no way for NodeB1 to inform the UE as well as the NodeB2 that cell 2 is to be activated.
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Figure 3: scenario 2 for dynamic control mechanism

Based on the above analysis, there are issues if only one NodeB is involved in dynamic control mechanism, and it is suggested that some mechanism like it has been done in DC-HSUPA ([6]) can be considered. 
In case that joint HS-DPCCH is used, we give solutions in figure 4 and figure 5. 
For example in figure 4, if NodeB2 decides to deactivate cell 2 for a UE, e.g. based on traffic volume, NodeB2 will inform NodeB1 via DRNC/SRNC that cell 2 is deactivated, and then NodeB1 will send HS-SCCH order to deactivate cell 2.
If two separate HS-DPCCHs are used, there is a scenario for serving NodeB to decide to deactivate cell 2, e.g. uplink interference, and then serving NodeB may send HS-SCCH order to deactivate cell 2 and inform assisting NodeB. In this case, there may be downlink data in assisting NodeB so that data loss may occur after assisting NodeB is informed to deactivate downlink transmission on cell 2.
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Figure 4: example of deactivation procedure for Inter-NodeB multiflow
As shown in figure 5, if NodeB1 decides to activate cell 2 for a UE, e.g. traffic volume is higher than a threshold, firstly a HS-SCCH order is sent and the UE will start reception on cell 2, then the UE will change to joint HS-DPCCH type or start uplink HS-DPCCH transmission on cell 2.
At the same time NodeB1 will inform NodeB2 via DRNC/SRNC that cell 2 is activated, and then NodeB2 will start downlink transmission.
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Figure 5: example of activation procedure for Inter-NodeB multiflow
From our point of view, dynamic activation/deactivation is desirable for UE power consumption and the solution could bring limited complexity, so it is proposed to introduce dynamic control mechanism also for Inter-NodeB multiflow.
Proposal 2: It is proposed to introduce HS-SCCH order to activate/deactivate assisting cell for Inter-NodeB multiflow.
3 Conclusion

In this contribution, we discuss the possibility to introduce dynamic control mechanism for multiflow transmission, although it may introduce additional signalling between serving NodeBs and RNC for Inter-NodeB multiflow case, we think the complexity is reasonable and the solutions are good for the UE power consumption and uplink coverage, so it is proposed:
Proposal 1: It is proposed to introduce HS-SCCH order to activate/deactivate assisting cell for Intra-NodeB multiflow.

Proposal 2: It is proposed to introduce HS-SCCH order to activate/deactivate assisting cell for Inter-NodeB multiflow.
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