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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 that was already standardized in Rel-11. RAN2 made a number of important agreements [2], in particular regarding the 3F-4C configuration options.

During the RAN1#81bis meeting companies already discussed about a possible HS-DPCCH formats for a new 3F-4C configuration and even presented one possible option [3]. In this discussion paper we present our further considerations regarding 3F-4C HS-DPCCH format as well as related aspects such CQI and A/N repetition.

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.

After the RAN2#89bis meeting, a new Multiflow configuration 3F-4C was agreed as presented in Figure 2. It is similar to DF-4C as it also has four HS-DSCH cells, but there are three cells at one Node B. 
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Figure 2: New Multiflow 3F-4C configurations.

2.2
3F-4C HS-DPCCH format

One of the major discussions in Rel-11 was a design of the HS-DPCCH feedback channel format for the Multiflow operation. Companies strived for reusing existing Rel-11 4C-HSDPA format which resulted in the 3F/DF-4C format that is similar to 3C/4C-HSDPA. At the same time, there is a difference in logical grouping of cells belonging to the same Node Bs to enable independent carrier activation/deactivation. 

Following the same design principles, companies already have proposed a preliminary solution for the 3F-4C HS-DPCCH format that was captured in [3] during the RAN1#81bis meeting, excerpts from which we present below for the sake of clarity. As can be seen, the overall format is similar to 4C-HSDPA and DF-4C, but has a few differences. Firstly, the first cell group contains three cells and the second group contains only one cell, which governs which cells can be dynamically activated/deactivated. As an outcome of that, depending on the cell1 and cell2 activation status, the serving HS-DSCH cell CQI is repeated in the corresponding slots. For the sake of brevity we do not present here HS-DPCCH format for a MIMO case, which can be found in [4]. 
	MF case
	Cell activation status
	HS-DPCCH subframe #1
	HS-DPCCH subframe #2

	
	Cell group 1
	CG2
	Slot 0
	Slot 1
	Slot 2
	Slot 0
	Slot 1
	Slot 2

	
	Cell0
	Cell1
	Cell2
	Cell3
	
	
	
	
	
	

	19
	A
	A
	A
	A
	A0&A1
	A2&A3
	CQI0
	CQI1
	A0&A1
	A2&A3
	CQI2
	CQI3

	20
	A
	-
	A
	A
	A0&D
	A2&A3
	CQI0
	CQI0
	A0&D
	A2&A3
	CQI2
	CQI3

	21
	A
	A
	-
	A
	A0&A1
	D&A3
	CQI0
	CQI1
	A0&A1
	D&A3
	CQI0
	CQI3

	22
	A
	-
	-
	A
	A0&D
	D&A3
	CQI0
	CQI0
	A0&D
	D&A3
	CQI0
	CQI3


Proposal 1: Agree upon the HS-DPCCH format for 3F-4C Multiflow configuration. 
2.3
CQI and HARQ A/N repetition

In Rel-11, it was discussed on whether CQI and HARQ A/N repetition could be possible for Multiflow, and more specifically for the inter-Node B operation with different repetition factors at the serving and assisting Node Bs. As an outcome, independent repetition factors were adopted for those scenarios where CQI and  HARQ A/N are not jointly encoded and are transmitted in different slots. 

Following the same principles and referring to the preliminary 3F-4C HS-DPCCH format presented in [4], one can conclude that CQI repetitions are possible with independent repetition factors for the serving and assisting Node Bs.
Proposal 2: CQI repetition is applicable for the 3F-4C Multiflow configuration with a possibility of having independent repetition factors at serving and assisting Node B. 
As for the HARQ A/N, the situation is a bit different. The matter is that cell2 HARQ A/N is jointly encoded with cell3, which belongs to a different Node B. As a result, if a certain repetition factor is applied to all cells the serving Node B, the same one should be used in the assisting Node B, effectively not allowing for independent repetition factors.  
Proposal 3: HARQ A/N repetition is applicable for the 3F-4C Multiflow configuration with a restriction that the same  repetition factor must be used at the serving and assisting Node B.
It should be noted that the corresponding UE configuration restrictions for the CQI and HARQ A/N are captured in the TS 25.331 procedural text.  
3
Conclusion

In this discussion paper we have presented our further considerations for the 3F-4C HS-DPCCH format, which is based on similar 4C-HSDPA and DF-4C formats adopted back in Rel-10 and Rel-11. In addition to that, we presented details regarding CQI and HARQ A/N repetitions concluding on which options are feasible with the 3F-4C configuration.
Proposal 1: Agree upon the HS-DPCCH format for 3F-4C Multiflow configuration. 

Proposal 2: CQI repetition is applicable for the 3F-4C Multiflow configuration with a possibility of having independent repetition factors at serving and assisting Node B. 

Proposal 3: HARQ A/N repetition is applicable for the 3F-4C Multiflow configuration with a restriction that the same  repetition factor must be used at the serving and assisting Node B.
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