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1
Introduction

After RAN#67, a new WI was agreed [1] that aims at adding a new scenario – four cells on three frequencies – for the Multiflow HSDPA feature, which has been already standardized in Rel-11. In this discussion paper we present some general considerations regarding a new Multiflow configuration as well as specification impact analysis for introducing a new configuration.

2
Multiflow 3F-4C 

2.1
General overview

As per Rel-11, Multiflow supports a number of configurations – SF-DC, DF-3C and DF-4C – that are  presented in the Figure 1 below. 
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Figure 1: Existing Multiflow configurations defined in Rel-11.

With this WI a new Multiflow configuration 3F-4C is added presented in Figure 2. It is somewhat similar to DF-4C  as it also has four HS-DSCH cells, there are three cells at a Node B that spans three different frequencies. 
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Figure 2: A new Multiflow configurations 3F-4C.

2.2
Combination with existing features

As extensively discussed in Rel-11, Multiflow  builds on top of the multi-carrier HSDPA inheriting a lot from its functionality. As a result, quite many features applicable to multi-carrier HSPDA can be also used/combined with any of the Multiflow configuration, with only a few exceptions as noted in section 22 of TS 25.308. For the sake of further technical clarity, we list here the major features and how they are combined with existing Multiflow configuration:

· Mobility procedures are based on the serving HS-DSCH cells;

· Multiflow operation can be combined with non-adjacent and dual-band operation;

· secondary Multiflow cells can be deactivated by means of the HS-SCCH orders;

· DTX/DRX status is common for all the cells, where DTX/DRX can be further activated /deactivated by means of orders in the intra-Node B case;

· HS-SCCH-less operation is limited only to the serving HS-DSCH cell;

· both single- and dual-stream MIMO is supported with Multiflow and can be configured on a per-carrier basis;

· UL MIMO and UL CLTD is supported with Multiflow.

Since the 3F-4C configuration is almost identical to existing DF-4C, it is highly anticipated that all the existing Multiflow agreements and functionality can be also applicable to 3F-4C.

Proposal 1: Existing Rel-11 Multiflow functionality and agreements are applicable to Multiflow 3F-4C configuration

2.2
Configuration options for 3F-4C

Referring to the Rel-11 DF-3C configuration, it was agreed that it can be configured in two modes where two cells can be either at the serving or assisting Node B. Due to the fact that 3F-4C has unequal number of cells in each Node B, there exists almost the same situation. As a result, following the same principles and rules that RAN2 already discussed and agreed in Rel-11 for DF-3C, it should be possible that 3F-4C can be configured with three cells either at the serving and assisting Node B.
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Figure 3: 3F-4C with three cells at serving (left) and assisting (right)Node B.

Proposal 2: Similar to DF-3C, 3F-4C can be configured with three cells at the serving Node B or three cells at the assisting Node B.

In Rel-11 DF-3C/4C configurations, if a UE supports dual-band operation with Multiflow then it means that a UE supports two cells (serving and assisting) in Band A and one/two cells in Band B (secondary and assisting secondary). In case of 3F-4C, there are three frequencies making dual-band operation more versatile. As indicated in Figure 4 below, one can consider dual-band 3F-4C operation with three cells in Band A and one cell in Band B, or with two cells in Band A and two cells in Band B. It should be discussed whether a UE supporting dual-band with 3F-4C will automatically support all the aforementioned combinations or an explicit capability signalling is needed. 
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Figure 4: 3F-4C dual-band configurations with two cells in the first band (left) and the second band (right).

Proposal 3: Discuss whether a UE supporting dual-band 3F-4C will support any possible combination of cells across two bands.

2.3
Specification impact analysis

Based on the initial specification impact analysis, we expect changes in the following specifications due to the introduction of a new Multiflow configuration. We also expand on why and in which parts those changes would be needed:

1. TS 25.308. In this specification we will have to update a table with existing Multiflow configurations by adding an explicit description of 3F-4C. A few other minor updates would be needed, as presented in [2].

2. TS 25.331. Most of changes in TS 25.331 relate to the capability part i.e. setting of capability IEs to signal support for 3F-4C. Since Rel-11 signalling was constructed in such a way that a UE could potentially signal up to eight cells over four frequencies, there are no ASN.1 changes, only tabular clarifications. A preliminary CR could be found in [3].

3. TS 25.302. Since 3F-4C spans three frequencies, we need to add new cases describing which physical channel combinations can be used on each frequency, as shown in [4]. 

4. TS 25.306. It should be discussed whether changes in this specifications are needed to support a new configuration. Multiflow capability definition is already generic enough covering all available configurations, which are anyway explicitly signalled based on a particular UE capabilities.

3
Conclusion

In this discussion paper we have presented our initial analysis on a new Multiflow 3F-4C configuration, new aspects that RAN2 would need to consider, and some preliminary specification impact analysis. The summary of our proposals:

Proposal 1: Existing Rel-11 Multiflow functionality and agreements are applicable to Multiflow 3F-4C configuration.

Proposal 2: Similar to DF-3C, 3F-4C can be configured with three cells at the serving Node B or three cells at the assisting Node B.

Proposal 3: Discuss whether a UE supporting dual-band 3F-4C will support any possible combination of cells across two bands.
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