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1 Introduction
At RAN2#74 meeting, we gave an initial view on DF-DC aggregation and DF-4C schemes in [2]. In this contribution, further analysis is presented on DF-DC aggregation for scenarios and issues on signalling procedures.
2 Discussion
The DF-DC aggregation is defined as ([1]):

· The UE is configured on a pair of frequencies (f1, f2)

·  Each of a pair of cells can simultaneously schedule a transport block on the HS-DSCH to the UE.

· The two cells can 

· be on the same frequency (f1 or f2) or  on

· a different frequency 

· one cell on f1

· other cell on f2

· belong to the same NodeB (Intra-NodeB aggregation) or

· belong to non-colocated  NodeBs (Inter-NodeB aggregation) 

· The HS timing between the two cells may be asynchronous

· The UE monitors HS-SCCH on both cells 

· The ACK/NACK and CQI information for each cell are transmitted jointly per TTI on a single frequency

· The UE has a single Rx antenna and is capable of LMMSE per cell.

Basically there are two scenarios: intra-NB or inter-NB, to apply DF-DC aggregation.

2.1 Intra-NodeB DF-DC aggregation

Figure 1 shows a typical scenario for Intra-NodeB case. In this scenario, it’s assumed there are four cells under the same NodeB, while cell-1 and cell-2 are on frequency f1, cell 3 and cell 4 are on frequency f2.

When UE accesses in softer handover region of cell-1 and cell-2, following configuration may be possible:

(1)  If both cell-2 and cell-4 are DC-HSDPA capable, it is possible to configure UE in DC-HSDPA operation. 

(2)  If both cell-2 and cell-1 are SF-DC capable, it is possible to configure UE in SF-DC aggregation operation.

(3)  If both cell-2 and cell-3 are DF-DC capable, it is possible to configure UE in DF-DC aggregation operation in case that both cell-1 and cell-4 are high loaded. 

Option (1) is available since DC-HSDPA has been introduced in Rel-8. Option (2) is more flexible than option (3) because both serving cells are on the same frequency in SF-DC aggregation Option (3) only makes sense in non-uniform loading scenarios, for example cell-1 and cell-4 are heavily loaded, however there are already mechanisms to balance users on different frequencies/cells in real network, which makes option (3) less attractive than other configurations.
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Figure 1: Intra-NodeB DF-DC aggregation scenario
2.2 Inter-NodeB DF-DC aggregation

Figure 2 shows a typical scenario for Inter-NodeB case, it is very likely on boundaries of hot spots. Frequency f1 is widely-deployed and frequency f2 is only deployed in some hot spots area, there are cell-1 and cell-3 under NodeB-1, and there is only cell-2 under NodeB-2.

When UE accesses in soft handover region of cell-1 and cell-2, following configuration may be possible:

(1)  If both cell-1 and cell-3 are DC-HSDPA capable, it is possible to configure UE in DC-HSDPA operation. 

(2)  If both cell-1 and cell-2 are SF-DC capable, it is possible to configure UE in SF-DC aggregation operation.

(3)  If both cell-2 and cell-3 are DF-DC capable, it is possible to configure UE in DF-DC aggregation operation in case that cell-1 is high loaded.

Similar to Intra-NodeB cases, option (3) only makes sense in non-uniform loading scenarios. As mentioned in [2], if UE firstly accesses in cell-3, there is no way for network to configure UE in DF-DC operation.
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Figure 2: Inter-NodeB DF-DC aggregation scenario
3 Conclusion
To summarize, though DF-DC is an interesting scheme, we find the application scenario for this scheme is quite limited, and in most cases the DC-HSDPA or SF-DC would be a better choice.
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