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1. Introduction
At past RAN1 and RAN2 meetings, a basic set of agreements were made on the multiflow, such as the major multiflow scenarios, overall uplink feedback structure, RLC-based data split options and etc.

According to RAN1 agreements ([1]), SF-DC and DF-4C operation for both intra- and inter-site cases should be supported for multiflow. According to RAN2 agreements ([1]), DF-3C operation is also supported. We think that these multiflow modes will bring impact on local cell capability reporting and this document provides analysis for signallings of NodeB multiflow capability. 
2. Discussion
2.1 Review of multi carrier cell capability reporting

For multi carrier feature, each local cell will report its multi carrier cell capability to RNC through NBAP signallings, and basically there are two IEs:
- “Multi Cell Capability Info”, which is general capability for multi carrier including the IE “ Multi Cell Capability” and “Possible Secondary Serving Cell List”
- “Cell Capability Container”, which is the extension capability for multi carrier, e.g. Multi Cell and MIMO
2.2 Multiflow cell capability reporting
There are two ways to design multiflow capability for a local cell, one is to extend current IEs to support multiflow, and the other is to introduce new IEs which are mostly similar as the current IEs for multi carrier capability but which will bring much redundant information.

In order not to impact RAN3 protocol significantly, we propose the following way:

- introduce a new IE “Multiflow Cell Capability Info” similar as the “Multi Cell Capability Info” IE, which will not impact multi carrier capability

- extend the “Cell Capability Container” IE to support multiflow capability, currently the indication is size of 128 bit and only 19 bits are used, so we think it is sufficient to be extended 
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Figure 1: multiflow capability
2.2.1 Discussion on Multiflow Cell Capability Info

Regarding as the IE “Multiflow Cell Capability Info”, there may be two sub IEs as below:

(1) Multiflow Cell Capability

So far both Intra-site and Inter-site multiflow are supported in the current scope of work item, and there are different impacts on specification and implementation, thus we suggest to separate indicators for each scheme, i.e. Intra-site multiflow capable, Inter-site multiflow capable. It is noted that the Intra-site multiflow capability is a subset of Inter-site multiflow capability.
In addition, since SF-DC mode is the basic operation for all other multiflow modes, we think that the indication in the “Multiflow Cell Capability” should refer to SF-DC mode.
(2) Possible Assisting Serving Cell List

For multi carrier feature, it is required that all the serving cells should be in the same sector and RNC should know the information, so that NodeB is required to report a possible secondary serving cell list in addition to multi cell capability.
However in multiflow operation, serving cells can be in the different sectors so that there may be a lot of possible assisting serving cells for a local cell, hence it is suggested not to report a possible assisting serving cell list to RNC, and instead RNC could know multiflow cell relations by “Multiflow Cell Capability” and the current cell neighbour list for a local cell.
Proposal 1: It is proposed to introduce new indicators for multiflow cell capability, and the indicators should be supported to differentiate Intra-site multiflow and Inter-site multiflow.
2.2.2 Discussion on Cell Capability Container
For the IE “Cell Capability Container”, the following multiflow schemes should be indicated:
- DF-4C capable, dual frequency four cells
- DF-3C capable, dual frequency three cells
To be more specific, we provide figure 2 for DF-4C. It is noted that we use the following terminologies for multiflow serving cells, which are based on the agreements at the last RAN2 meeting:

- Assisting serving HS-DSCH cell

- Assisting secondary serving HS-DSCH cell
From our point of view, DF-4C operation can be seen as SF-DC combined with DC-HSDPA, in figure 2 there are four serving cells for the UE, while cell 1 and cell 2 are on the frequency 1 (SF-DC operation), in addition both cell1&cell3 and cell2&cell4 are under DC-HSDPA operation.

DF-3C can be seen as a subset of DF-4C, in figure 3 there are three serving cells for the UE, while cell 1 and cell 2 are on the frequency 1 (SF-DC operation), in addition cell1&cell3 is under DC-HSDPA operation. It is seen that a single capability indication could indicate for both DF-4C and DF-3C schemes.
In addition, we think that DF-4C and DF-3C should depend on DC-HSDPA and SF-DC, which means that the local cell should support DC-HSDPA or SF-DC operation if it is DF-4C capable or DF-3C capable.
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Figure 2: DF-4C operation
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Figure 3: DF-3C operation
Proposal 2: It is proposed to extend the current IE “Cell Capability Container” to support other multiflow schemes.
Proposal 3: It is proposed that capability of DF-4C and DF-3C depend on SF-DC and DC-HSDPA operation.
3. Conclusion

In this paper, we discuss the NodeB multiflow capability and provide solutions for NodeB to report multiflow capabilities. It is proposed:

Proposal 1: It is proposed to introduce new indicators for multiflow cell capability, and the indicators should be supported to differentiate Intra-site multiflow and Inter-site multiflow.

Proposal 2: It is proposed to extend the current IE “Cell Capability Container” to support other multiflow schemes.
Proposal 3: It is proposed that capability of DF-4C and DF-3C depend on SF-DC and DC-HSDPA operation.
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