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1 Introduction
At RAN2#76 meeting, issues on multiflow and DTX/DRX were raised but papers were not treated ([1], [2]). In this paper, we give further analysis on the multiflow with DTX/DRX feature. 
2 Discussion
2.1 Multiflow with DTX/DRX feature
It is known that DTX and DRX feature could not only help to save UE power, but also be good for network capacity in case of low data rate for the user, so it is interesting to study DTX and DRX feature by considering these merits.

In Rel-8, when the UE was configured with dual carrier HSDPA operation, the following conclusion on DRX configuration was made ([3]):
-
the DRX status and activation and deactivation of the DRX with HS-SCCH is common to both serving and secondary serving HS-DSCH cells, and the related HS-SCCH signaling can be sent on either serving or secondary serving HS-DSCH cell,

That means that for dual carrier HSDPA the state machine on the two carriers is the same. In addition, there is one DTX state machine since all uplink channels are only configured on the primary carrier.

Currently there are two basic schemes for multiflow, one is Intra-NodeB multiflow and both serving cells are in the same NodeB, the other is Inter-NodeB multiflow and both serving cells could be in the different NodeBs. Since there is similar system design for Intra-NodeB multiflow compared to dual carrier HSDPA, we think that DRX desgin in dual carrier HSDPA could be referenced.
2.2 Intra-NodeB multiflow with DTX/DRX
Under Intra-NodeB multiflow case, since both serving cells are located in the same NodeB, it is easy for network to maintain common DTX and DRX status for the user, and in this case it is reasonable to have the common status on each cell to introduce the least complexity on network.

In addition, it is suggested that the related HS-SCCH signaling to control DRX activation status can be sent on any serving cells or secondary serving cells, which is the same as the conclusion on DRX in DC-HSDPA.
Proposal 1: It is proposed to agree that DTX/DRX could be configured in Intra-NodeB multiflow.
Proposal 2: For Intra-NodeB multiflow, it is proposed that the DRX status and the scope of orders is common to both serving HS-DSCH cells, and can be sent on any serving cells or secondary serving cells.
2.3 Inter-NodeB multiflow with DTX
In case of Inter-NodeB multiflow, there are two data streams from serving NodeBs and NodeBs will anyway continuously listen to uplink channel from UE for uplink transmission, so it is reasonable to enable uplink DTX to be good for UE power consumption and uplink interference control. It is also noted that this scenario is the same as macro diversity for the E-DCH, i.e. both NodeB1 and NodeB2 could receive uplink E-DCH data from the UE if both NodeBs are in the E-DCH active set of the UE, and there is no additional change if DTX is supported with Inter-NodeB multiflow.
As mentioned in [2], there may be non uniform DTX activation status among serving NodeBs if only serving NodeB (or serving cell) takes control of DTX activation status by L1 signalling, and figure 1 shows more details on the issue.
We think that the case is similar as the E-DCH with DTX, and we give an example in figure 2. Assumed that UE has NodeB1 as serving E-DCH radio link and NodeB2 as non serving E-DCH radio link, if DTX is enabled and NodeB1 deactivates DTX by L1 signalling, and then there will be inconsistent DTX activation status between the UE and NodeB2, which may affect uplink data transmission performance.
It is mentioned that NodeB2 needs to decode CQI and ACK/NACK information on HS-DPCCH to schedule downlink data transmission; from network point of view the issue of inconsistent DTX activation may potentially affect performance on decoding HS-DPCCH, and this needs further study.
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Figure 1: Issue on unsynchronized DTX activation status for Inter-NodeB multiflow
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Figure 2: E-DCH with DTX
Proposal 3: It is proposed to agree that DTX could be configured in Inter-NodeB multiflow.
2.4 Inter-NodeB multiflow with DRX
For DRX feature, it is beneficial for UE power consumption and network capacity under low burst rate traffic, thus it is proposed to support DRX under Inter-NodeB multiflow.

From the complexity point of view, DRX state on each serving cell is proposed to be common, i.e. DRX is configured on both serving cells or not.
The main issue is whether DRX activation status should be common or separate on each serving cell. Two options are provided:
Option (1): Common DRX activation status
As shown in figure 3, the UE maintains common DRX activation status on two serving cells, which is the same as for DC-HSDPA. In this case, if one of serving NodeBs decides to control DRX activation status on the cell for the UE, then the other NodeB should be informed of the DRX activation status update. It is proposed to consider a mechanism similar to the one used in DC-HSUPA, i.e. the serving NodeB initiates deactivation or activation of the Secondary Uplink Frequency using HS-SCCH orders in the serving cell, and then the serving NodeB informed the non serving NodeB(s) of deactivation or activation information through RNC, details can be seen in section 19.1 in [4].
For UE side, we think that the scope of orders is common to both serving HS-DSCH cells, that is to say the UE should change DRX activation status on both serving HS-DSCH cells as soon as it receives orders from either of serving NodeBs.
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Figure 3: Common DRX activation status for Inter-NodeB SF-DC
Option (2): Separate DRX activation status

As shown in figure 3, there are two separate DRX state machines on each serving HS-DSCH cells, and in this case each cell or NodeB controls DRX activation status independently.
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Figure 4: Separate DRX activation status for Inter-NodeB SF-DC
Since DRX activation status is separate on each serving HS-DSCH cell, there will be no issue of inconsistent DRX status mentioned in option (1). However, additional complexity to UE implementation is seen to be introduced.
The other impact is that uplink HS-DPCCH transmission may be switched on or switched off frequently by irregular downlink data transmission, which is bad for UE power consumption.
For the abovementioned reasons we do not think that option (2) is appropriate.
Proposal 4: It is proposed to agree that DRX could be configured in Inter-NodeB multiflow.

Proposal 5: For Inter-NodeB multiflow, it is proposed that the DRX status and the scope of orders is common to both serving HS-DSCH cells, and orders to control DRX activation status can be sent on any serving cells or secondary serving cells.
Based on proposal 2 and proposal 6, we propose to have only one set of configuration parameters of DRX valid for both serving cells, which is simple both from the network and the UE point of views.
Proposal 6: It is proposed that configuration parameters of DRX should be identical on both serving cells in multiflow.
3 Conclusion

In this contribution, we mainly discuss multiflow with DTX and DRX feature, it is proposed:
Proposal 1: It is proposed to agree that DTX/DRX could be configured in Intra-NodeB multiflow.
Proposal 2: For Intra-NodeB multiflow, it is proposed that the DRX status and the scope of orders is common to both serving HS-DSCH cells, and can be sent on any serving cells or secondary serving cells.
Proposal 3: It is proposed to agree that DTX could be configured in Inter-NodeB multiflow.
Proposal 4: It is proposed to agree that DRX could be configured in Inter-NodeB multiflow.

Proposal 5: For Inter-NodeB multiflow, it is proposed that the DRX status and the scope of orders is common to both serving HS-DSCH cells, and orders to control DRX activation status can be sent on any serving cells or secondary serving cells.
Proposal 6: It is proposed that configuration parameters of DRX should be identical on both serving cells in multiflow.
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