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1 Introduction
At last RAN1#68 meeting, RAN1 decided to push the following issue to RAN2 ([1], [2]):

Proposal 4: Confirm that the configured cells for multi-flow HSDPA operation at most can be spread across two sectors.

The possibility of combination of multiflow operations with multi carrier features was also discussed in RAN2 ([3]), but no conclusions were made. 
This paper aims to discuss these two RAN2 topics.
2 Discussion
2.1 Maximum number of serving sectors for multiflow

During the study item stage, it was only assumed that multiflow serving cells can be spread across two sectors. Theoretically, if there are more than two serving cells for the UE, higher burst rate will be achieved. As shown in figure 1, the UE is configured in SF-3C with Cell1, Cell2 and Cell3, and it is obvious that better gains will be made compared to SF-DC operation. However, additional complexity will be introduced to the network.

In addition, SF-3C requires that there are at least three radio links in the active set for the UE. We think that this scenario will be less common, so this is making it less attractive.
Since there are three serving cells for the UE, different serving cells have different cell timings, so the timing issue will be more significant, and it may require more study in RAN1.

In general, we prefer that configured cells for multiflow HSDPA operation at most can be spread across two sectors.
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Figure 1: a typical multiflow scenario for the serving cells spread across three sectors
Proposal 1: It is proposed to agree that the configured cells for multi-flow HSDPA operation at most can be spread across two sectors.
2.2 Multiflow with multi carrier features

Regarding the interaction of multiflow with multi carrier features, we see that there are benefits and legacy features can be used as most as possible, which is beneficial from operator’s point of view.
We list all multi carrier features from Rel-8 in table 1, and we provide analysis on the combinations of multiflow and each multi carrier feature.
Table 1: analysis on multiflow with multi carrier features

	Number
	Multi carrier features
	Opinions on combination of SF-DC operation and multi carrier feature Number X

	1
	Dual Cell HSDPA
	It is already agreed to support DC-HSPDA with SF-DC, i.e. DF-3C

	2
	Dual Cell HSDPA with MIMO
	According to [2], it was agreed that SF-DC and DF-4C are supported for both single-stream and dual-stream MIMO, so it is reasonable to support the combination 

	3
	Dual Band Dual Cell
	DB-DC may be used when the operators have separate bands, if we allow the SF-DC operation to be combined with DB-DC, and then the UE will benefit from multiflow gains, which is shown in figure 2. 


[image: image2.emf]F1 (band1)

F2 (band2)

U

E

DB-DC

DB-DC

Cell-1 Cell-2

Cell-4

Cell-3


Figure2: SF-DC operation with Dual Band Dual Cell

	4
	Dual Band Dual Cell with MIMO
	DB-DC with MIMO can further improve user experice by providing higher burst date rate, so it is reasonable to support the combination.

	5
	DC-HSUPA
	Theoretically, the UE could benefit from DC-HSUPA if it is in the cell edge, but so far there is no system performance evaluation for the combination on standard, so we are not sure about actual gains if the combination is implemented in the practical network.

So we would like to further study the combination.

	6
	4C-HSDPA for adjacent aggregation
	If the combination is allowed, multiflow serving cells can be on more than two frequencies. In this case user burst rate will be further improved, but we are not sure about the actual usage for the combination.

So we would like to further study the combination.

	7
	4C-HSDPA for non-adjacent aggregation
	With this feature serving cells can be on non-adjacent frequencies, and non-contiguous aggregated cells can be on two cells or three cells or four cells in the same band.
Regarding as the non-contiguous multi-cell operation on two cells in the same band, e.g. it may be used when the operator only has non-contiguous frequencies, if we allow the operation to be combined with SF-DC operation, the UE will also benefit from multiflow gains.

For the non-contiguous multi-cell operation on three or four cells in the same band, we have the similar concerns as for 4C-HSDPA for adjacent aggregation and we would like to further study the combination.

	8
	8C-HSDPA
	Similar as for 4C-HSDPA for adjacent aggregation
So we would like to further study the combination.


In general, the UE will benfit from multiflow gains if multiflow can be combined with multi carrier features, especially when the operators only implement one or some of multi carrier features. It is proposed:
Proposal 2: It is proposed to support the combination of the SF-DC operation with Dual Cell HSDPA with MIMO.

Proposal 3: It is proposed to support the combination of the SF-DC operation with Dual Band Dual Cell.

Proposal 4: It is proposed to support the combination of the SF-DC operation with Dual Band Dual Cell with MIMO.

Proposal 5: It is proposed to support the combination of the SF-DC operation with non-contiguous multi-cell operation on two cells in the same band.

2.3 Configurations of Multiflow

From our point of view, it will be benefical to re-use current configurations for multiflow, and in [4] it is proposed to re-use the “Downlink secondary cell info FDD”. It is also proposed that current “UARFCN downlink (Nd)” IE could be used to differentiate multiflow serving cells.

For example, if the network is to configure DF-4C for the UE, it may set the values as below in downlink RRC messages (it is noted that the “Additional downlink secondary cell info list FDD” IE was introduced for 4C-HSDPA feature).

Table 2: an example for configurations of multiflow

	IE
	Frequency
	Serving Cell
	Description

	Downlink HS-PDSCH Information
	F1
	Serving HS-DSCH cell
	The two IEs can be used to configure serving HS-DSCH cells for SF-DC operation

	Downlink secondary cell info FDD
	F1
	Assisting serving HS-DSCH cell
	

	Additional downlink secondary cell info list FDD
	
	
	

	>Downlink secondary cell info FDD
	F2
	Secondary serving HS-DSCH cell
	

	>Downlink secondary cell info FDD
	F2
	Assisting secondary serving HS-DSCH cell
	


In addition, the current “Downlink secondary cell info FDD” IE can be also used for other multi carrier operations such as Dual Band Dual Cell and 4C-HSDPA for non-adjacent aggregation, so we think that the proposal 2 and proposal 3 are also supported to be configured without introducing new IEs. 

In general, we think it is easier for both the network and the UE if we re-use the current IEs to configure multiflow, so it is proposed:
Proposal 6: It is proposed RAN2 to agree that the “Downlink secondary cell info FDD” IE can be used to configure multiflow.

3 Conclusion

In this contribution, we discuss the issues on maximum serving sectors for multiflow and multiflow with multi carrier features. It is proposed:

Proposal 1: It is proposed to agree that the configured cells for multi-flow HSDPA operation at most can be spread across two sectors.

Proposal 2: It is proposed to support the combination of the SF-DC operation with Dual Cell HSDPA with MIMO.

Proposal 3: It is proposed to support the combination of the SF-DC operation with Dual Band Dual Cell.

Proposal 4: It is proposed to support the combination of the SF-DC operation with Dual Band Dual Cell with MIMO.

Proposal 5: It is proposed to support the combination of the SF-DC operation with non-contiguous multi-cell operation on two cells in the same band.
Proposal 6: It is proposed RAN2 to agree that the “Downlink secondary cell info FDD” IE can be used to configure multiflow.
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