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1 Introduction

With reference to the work item for multiflow data transmission [1], approved at RAN#53, this discussion paper aims at addressing some open issues related to the terminology, mobility procedures for a basic scenario and supported cell state during multiflow operations.
2 Discussion
2.1 Definitions 

At RAN2#75bis different terminologies have been proposed in order to differentiate the cells participating to multiflow operations. The terms “Primary”, “Secondary” and “Serving” have been used then in different contexts with different meaning.

The term “Serving” associated to a radio link, according to the current HSDPA definitions [2], refers to whether the HS-PDSCH physical channel(s) allocated to the UE belong to that radio link or not (“Serving HS-DSCH radio link: The radio link that the HS-PDSCH physical channel(s) allocated to the UE belongs to”).
Similarly, a serving cell is a cell “associated with the UTRAN access point performing transmission and reception of the serving HS-DSCH radio link for a given UE”.
According to the existing definitions, a radio link participating to multiflow operations or a cell participating to multiflow operations are respectively a serving radio link and a serving cell.

Proposal 1: a serving multiflow radio link is a “Serving HS-DSCH radio link” participating in multiflow operations. 
Regarding the usage of “Primary” and “Secondary”, this should be, according to the existing definitions for HSDPA, associated to the frequency.
Concerning the definition of “Secondary” cell, the following definition of 1st secondary HS-DSCH cell is given in [3]: 

“1st secondary serving HS-DSCH cell: If the UE is configured with two uplink frequencies, the 1st secondary serving HS-DSCH cell is the secondary serving HS-DSCH cell that is associated with the secondary uplink frequency.  If the UE is configured with a single uplink frequency, the 1st secondary serving HS-DSCH cell is a secondary serving HS-DSCH cell whose index is indicated by higher layers.”
From above definition for “1st secondary serving HS-DSCH cells” it can be seen that, even though there are no explicit definitions for primary and secondary downlink frequencies, these may be associated to the definition of primary and secondary uplink frequencies. 

In line with the definition of 1st secondary HS-DSCH cell, the following definitions may be adopted for primary and secondary downlink frequency:
Proposal 2: the primary downlink frequency is the frequency having the same UARFCN as the uplink frequency, if the UE is configured with single uplink frequency. If the UE is configured with two uplink frequencies, the primary downlink frequency is the frequency having the same UARFCN as the primary uplink frequency.  
Proposal 3: the secondary downlink frequency is the frequency having the same UARFCN as the secondary uplink frequency, if the UE is configured with two uplink frequencies. If the UE is configured with a single uplink frequency, the secondary downlink frequency is a frequency whose index is indicated by higher layers.

2.2 Configurations and mobility procedures
Several configurations have been considered in the WID [1] as well as in [5], [6], [7], e.g. SF-DC, DF-QC, DF-TC, DF-DC, etc.

One of the possible configurations, which seems among the most common, expects, whenever a serving cell is activated on a secondary frequency, the presence of the primary frequency in the same sector.

For such a scenario it is possible to handle the mobility, based only on the primary frequency. In this case intra-frequency measurements and events may be sufficient to handle the mobility.
There have been several discussions and proposals on how to handle, for the intra-frequency scenario, the change of “second best” cell, which is needed in case of multiflow operations.

It has been proposed to re-use the event 1d (change of best cell) either removing the actual best cell from the list sent in the measurement control (a) or sending 2 different measurement controls with 2 different measurement identities, one including the actual best cell and the other not including the actual best cell (b)
In case of option (a) the UE would be able to signal only the change of the “second best” but not the change of the “real” best. In case (b), the behavior seems unspecified when the best cell is dropped or becomes quickly the third best, since the UE would trigger an event for the measurement identity including the best cell but wouldn’t be able to trigger any event for the measurement identity not including the best cell. There would therefore be a change of best cell, but the “second best” would remain undetermined. 
Even though the existing events do not seem to be sufficient to determine the “second best” cell, the knowledge the network has regarding the quality of the cells belonging to the active set may be enough to select cells that are suitable for multiflow operations. The serving cells do not necessarily need to be the best cells. It might be possible to re-use the existing events, together with network measurements, to determine suitable cells for multiflow operations. 
Proposal 4: discuss whether it is possible to re-use the existing reporting events or it is needed to introduce new events.
2.3 Supported states
The WID for Multiflow [1] justifies multiflow operations on the basis of increased data rates and network resource availability in case of UE falling into softer or soft handover coverage regions.

We think, based on this justification, that multiflow operations should be limited to Cell_DCH state and not extended to Cell_FACH state because the gain, in terms of throughput, and the complexity related to the mobility aspects and reporting mechanisms, do not justify its implementation   

Proposal 5: multiflow operations should be limited to Cell_DCH state.
3 Conclusion

RAN2 is kindly requested to discuss and agree the following proposals:

Proposal 1: a serving multiflow radio link is a “Serving HS-DSCH radio link” participating in multiflow operations. 

Proposal 2: the primary downlink frequency is the frequency having the same UARFCN as the uplink frequency, if the UE is configured with single uplink frequency. If the UE is configured with two uplink frequencies, the primary downlink frequency is the frequency having the same UARFCN as the primary uplink frequency.  

Proposal 3: the secondary downlink frequency is the frequency having the same UARFCN as the secondary uplink frequency, if the UE is configured with two uplink frequencies. If the UE is configured with a single uplink frequency, the secondary downlink frequency is a frequency whose index is indicated by higher layers.

Proposal 4: discuss whether it is possible to re-use the existing reporting events or it is needed to introduce new events.
Proposal 5: multiflow operations should be limited to Cell_DCH state.
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