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1          Introduction

In the RAN2#77bis meeting, the following was agreed in relation to DRX operation for multiflow:

· To introduce DL DRX for the inter-site Multiflow.

· The UE will maintain a common DRX status.

· Details are FFS.

This contribution discusses the using of HS-SCCH orders to activate/deactivate DRX/DTX under an inter-NB multiflow operation.  
2         Discussion
In the existing specification, the NB is able to activate/deactivate DRX/DTX operation for a particular UE using HS-SCCH orders thereby allowing efficient control of resources at the NB.  Since HS-SCCH orders are managed at the NB, an inter-NB cell is not aware of any HS-SCCH order issued by other inter-NB cell.  Therefore, there may be a need to coordinate between inter-NB cells when issuing HS-SCCH orders.
In [1], it is proposed that only the serving NB can issue HS-SCCH orders to activate/deactivate DL DRX and that the serving NB informs the inter-NB assisting cell of this order via the RNC prior to issuing this order to the UE.  Similar proposals are made in [2] where HS-SCCH orders to activate/deactivate DRX/DTX are sent to the other inter-NB cell via Iub.  However, as pointed out in [3], it is not clear what this would achieve since:

1. A cell that has low traffic activity does not automatically mean the other inter-NB cell has low traffic activity.  

2. Activation of DL DRX by one inter-NB cell should NOT FORCE the other inter-NB cell to activate DL DRX since both cells can have different scheduler strategies and downlink traffic loading.
3. As pointed out, we should not force another cell to activate DL DRX and therefore, there should be a mechanism for a cell to reject a DL DRX activation status.  This will of course lead to additional Iub signalling.

The purpose of DL DRX is to allow the UE to shut its receiver periodically when the downlink traffic is inactive (or low).  Therefore, for a multiflow transmission, the UE should NOT move into DRX if any of the cells has inactive downlink traffic since as long as one of the cell still has high downlink traffic activity, the downlink traffic activity as a whole at the UE should not be considered as inactive.  Instead, the UE should only move into DL DRX only if ALL the cells’ downlink traffic is inactive.  This is accomplished by having a single inactivity timer and common DRX parameters among the cells participating in multiflow transmission.  That is this inactivity timer is reset whenever ANY of the cells sends a packet to the UE.  This does not require an inter-NB cell to be aware of the other inter-NB cell’s DRX status and hence no Iub signalling is required.  Although this can lead to a cell to wrongly assume that a UE is in DRX, this will not lead to packet loss since this cell would only schedule packet to this UE during the ON period.  However, it should be noted that a cell that wrongly assumes the UE is NOT in DRX would lead to packet loss.
Similarly for HS-SCCH orders to activate/deactivate DL DRX, the UE should only activate DRX if ALL the cells had issued a HS-SCCH order to activate DRX.  For those cells that had issued a HS-SCCH order, they can assume that this UE has moved into DRX and schedule according to the DRX cycle since this will not lead any packet losses.  Meanwhile the other cells that have not issued an order to activate the UE DRX can send packet to this UE using normal transmission.  
Proposal 1: The UE should only activate DL DRX if ALL the cells have issued an order to activate DRX.

As noted previously, a cell that wrongly assumes a UE is NOT in DRX would lead to packet loss.  Hence, whenever any cell issued an order to deactivate DRX, the UE should deactivate DRX.  
Proposal 2: The UE should deactivate DL DRX if ANY of the cells participating in multiflow transmission issued an order to deactivate DRX.

By following these rules, Iub signalling to inform the other inter-NB cell of the order is not required and there is no need to force any cell to activate DRX.
Proposal 3: No additional Iub signalling is required to coordinate HS-SCCH orders for activation/deactivation of DL DRX.
UL DTX allows the UE to conserve battery when it has low uplink traffic activity.  In the legacy system, there is no need to inform non-serving cell when the serving cell issues a HS-SCCH order to activate/deactivate UL DTX.  The non-serving cells continuously detect for any uplink transmission from a UE in SHO.  Since the serving and assisting serving cells belong to the UE’s Active Set, they continuously monitor the UE uplink transmission.  This legacy procedure in issuing HS-SCCH order to activate/deactivate DTX may be reused for multiflow transmission.  Hence, no additional Iub signalling is required to coordinate HS-SCCH orders for activation/deactivation of DTX.
Proposal 4: No additional Iub signalling is required to coordinate HS-SCCH orders for activation/deactivation of UL DTX.
3
Conclusion
In this contribution we further discuss the use of HS-SCCH order to activate/deactivate DRX/DTX.  The following is proposed:
Proposal 1: The UE should only activate DL DRX if ALL the cells have issued an order to activate DRX.

Proposal 2: The UE should deactivate DL DRX if ANY of the cells participating in multiflow transmission issued an order to deactivate DRX.

Proposal 3: No additional Iub signalling is required to coordinate HS-SCCH order for activation/deactivation of DL DRX.
Proposal 4: No additional Iub signalling is required to coordinate HS-SCCH order for activation/deactivation of UL DTX.
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