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1. Introduction

At the last meeting RAN1 #67, some issues such as (de-)activation of MF-Tx and (de-)activation of DTX/DRX in MF-Tx mode have been initially discussed. In this contribution, further analysis is developed on these topics and several proposals are given.
2. Discussion
2.1 Terminology
To better illustrate the techniques, the following terminologies are introduced assuming two cells are involved in MF-Tx:
· Assisted cell

If the UE is configured with MF-Tx, the assisted cell is the serving HS-DSCH cell for the UE.

· Assisted NodeB

If the UE is configured with MF-Tx, the assisted NodeB is the NodeB where the assisted cell resides in.
· Assisting cell
If the UE is configured with MF-Tx, the assisting cell is the cell involved in MF-Tx but it is not the assisted cell.
· Assisting NodeB
If the UE is configured with MF-Tx, the assisting NodeB is the NodeB where the assisting cell resides in.
2.2 Activation/deactivation of MF-Tx
From an uplink perspective, the additional UL power consumption of HS-DPCCH (2dB for joint feedback or 3dB for separate feedback [1]) will increase the UL interference compared with legacy single flow transmission, which reduces the radio network coverage and impacts the performance of legacy UEs especially in the cell edge, no matter which HS-DPCCH feedback scheme is adopted. Moreover, always activating MF-Tx might cause power issues since the UE is more likely power limited in the cell edge, where MF-Tx is applied.
From a downlink perspective, the UE operating in the MF-Tx mode shall keep monitoring the HS-SCCH(s) from the assisting cell even if the assisting cell does not schedule data for the UE due to the limited scheduling resource allocation to ensure the scheduling in its own cell. In this case, the power required to monitor the HS-SCCH(s) from the assisting cell is wasted.
With the above, it is desirable to activate/deactivate the MF-Tx. This can be done at RNC, with the drawback that there is always a time delay regarding the awareness of radio conditions and signalling of RNC decisions. Hence it may be preferable to handle activation/deactivation directly at the NodeB. This is possible because the NodeB knows its own measurement information (e.g. RoT level) and scheduling resource allocation and can decide whether to activate/deactivate or not in a timely manner.
Proposal 1: Introduce activation/deactivation of multiflow by dynamic control in L1 for intra-NodeB and inter-NodeB MF-Tx.
The activation/deactivation process is different in the intra-NodeB and inter-NodeB case due to the different framework, so we separately describe the basic process as follows assuming that joint feedback is used.
· Intra-NodeB
It is reasonable to assume that the activation/deactivation process of MF-Tx is basically the same as for MC-HSDPA because there is much in common for both modes (e.g. different flows in the cells and the cells residing in the same NodeB).

· Inter-NodeB

The cells residing in different NodeBs do not know the activation/deactivation status of each other. Hence communication between the two NodeBs through RNC is necessary to keep them in line if HS-DPCCH joint feedback is adopted. In our view, it is reasonable to decide the deactivation at the assisting NodeB and the activation at the assisted NodeB, based on the analysis below.

· Deactivation of MF-Tx

There will be two cases related to which NodeB is requesting the deactivation: 1) the assisting NodeB; 2) the assisted NodeB.

In the case that the assisting NodeB requests the deactivation, it shall report the decision to the RNC, so that the RNC stops sending data to the assisting NodeB and the RNC informs the assisted NodeB. Then either the assisted NodeB sends the deactivation order once receiving request from the assisting NodeB via RNC, or the assisting NodeB sends the order directly. 
Assuming that the assisting NodeB sends the order directly, the assisted NodeB may not be aware of this since it might not have received the signalling from RNC. If this happens, the UE feedback is based on the single flow codebook but the NodeB is assuming a multiflow codebook. However the assisted NodeB can still correctly receive HS-DPCCH since the single flow codebook is a subset of the multiflow codebook. Also it should be noted that the UE should keep the same timing for HS-DPCCH even if MF-Tx is deactivated. 
As a consequence, it is preferred that the assisting NodeB sends the HS-SCCH order directly since it is more time efficient, which is the main factor why L1 control of (de)activation is introduced. 

In the case that the assisted NodeB requests the deactivation, it shall first inform the assisting NodeB about its decision via RNC. The assisting NodeB shall finish transmitting all the data in the buffer, then either inform the assisted NodeB via RNC so that the assisted NodeB can send the deactivation order, or directly send the deactivation order. Following the same considerations as above, it is preferred that the assisting NodeB sends the HS-SCCH order.

The deactivation process with HS-SCCH order sent by the assisting NodeB for the two cases is shown in Figure 1.
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Figure 1: Deactivation Process for Inter-NodeB MF-Tx
Proposal 2: The HS-SCCH order for deactivation of MF-Tx is sent by the assisting NodeB in case of inter-NodeB MF-Tx.
· Activation of MF-Tx

There will be two cases related to which NodeB is requesting the activation: 1) the assisted NodeB; 2) the assisting NodeB.

In the case that the assisted NodeB requests the activation, it shall send an HS-SCCH order to UE for activation. Then the assisted NodeB reports the decision to the RNC and informs the assisting NodeB via RNC that the assisting cell shall be activated. 

In the case that the assisting NodeB requests the activation, it shall send the request to the assisted NodeB via RNC. Then the assisted NodeB sends an HS-SCCH order to UE for activation.
The activation process with HS-SCCH order sent by the assisted NodeB of the two cases is shown in Figure 2.
Proposal 3: The HS-SCCH order for activation of MF-Tx is sent by the assisted NodeB in case of inter-NodeB MF-Tx.
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Figure 2: Activation Process for Inter-NodeB MF-Tx

2.3 Activation/deactivation of DTX/DRX in MF-Tx mode
MF-Tx may possibly have similar application scenarios as CPC, for example Background Exchange operation. Meanwhile, DTX can reduce UL interference and DRX can reduce UE power consumption. Thus it is possible to allow MF-Tx to be concurrent with DTX/DRX to exploit the benefit of these modes.
It is expected that the DTX/DRX status is common to both the assisted and assisting cells to obtain high efficiency. We detail the process of DTX/DRX (de-)activation as follows assuming that joint HS-DPCCH feedback is used.
· DTX
Since MF-Tx is configured in SHO and the joint HS-DPCCH feedback is used, the UE transmission behaviour is similar as in the single flow SHO. Therefore it is straightforward to reuse the mechanism of DTX (de-)activation in the SHO, i.e. only the assisted cell can send DTX (de-)activation command.
Proposal 4: The DTX (de-)activation command is sent only from the assisted cell.
· DRX
· Intra-NodeB
Since the NodeB is aware of the DRX status of both cells, similarly as in DC-HSDPA/ 4C-HSDPA, it is reasonable to reuse the mechanism of DRX (de-)activation in the DC-HSDPA/ 4C-HSDPA, i.e. each cell can send DRX (de-) activation command. 
Proposal 5: The DRX (de-)activation command can be sent from both the assisted cell and the assisting cell in case of intra-NodeB MF-Tx.
· Inter-NodeB
The DRX status needs to be common to both the assisted and assisting cells to obtain high DRX efficiency. With this assumption it is necessary for the two NodeBs to communicate with each other through RNC no matter which NodeB makes the decision of DRX (de-)activation. New commands would be introduced between NodeB and RNC to indicate the change of DRX status. The process in this scenario may be complicated and needs further studies.
Proposal 6: The feasibility and the working procedure of DRX in case of inter-NodeB MF-Tx need further studies.
3. Conclusion
In this contribution we discuss activation/deactivation of MF-Tx and activation/deactivation of DTX/DRX in MF-Tx mode. Some possible proposals are presented:
Proposal 1: Introduce activation/deactivation of multiflow by dynamic control in L1 for intra-NodeB and inter-NodeB MF-Tx.
Proposal 2: The HS-SCCH order for deactivation of MF-Tx is sent by the assisting NodeB in case of inter-NodeB MF-Tx.
Proposal 3: The HS-SCCH order for activation of MF-Tx is sent by the assisted NodeB in case of inter-NodeB MF-Tx.
Proposal 4: The DTX (de-)activation command is sent only from the assisted cell.
Proposal 5: The DRX (de-)activation command can be sent from both the assisted cell and the assisting cell in case of intra-NodeB MF-Tx.

Proposal 6: The feasibility and the working procedure of DRX in case of inter-NodeB MF-Tx need further studies.
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