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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. After the RAN2#89bis meeting, RAN2 made a number of important agreements [2], in particular regarding the 3F-4C configuration options. In additional to that, RAN1 has already discussed and made some progress regarding the possible structure of the HS-DPCCH channel carrying the CQI feedback and HARQ A/N information [3].

In this discussion paper we present our initial considerations for the Multiflow 3F-4C configuration and more precisely how it impacts RAN3 specifications.

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 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
RAN3 specification impact 

To illustrate and explain better RAN3 specification impact due to introduction of a new 3F-4C configuration, we present here IE “Multiflow information” that RNC sends to each Node B upon configuring Multiflow operation. As can be seen from the IE, each Node B needs to know the following information:

1. whether it performs primary or assisting role;

2. timing information if this Node B is a non-time-reference one;

3. total number of HS-DSCH cells configured across all Node B to interpret correctly HS-DPCCH;

4. whether MIMO is configured at least in one cell at least in one Node B to interpret correctly HS-DPCCH;

5. repetition factor in another Node B.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Total number of HS-DSCH cells
	M
	
	INTEGER (2..32,...)
	Total number of HS-DSCH cells configured for Multiflow.
	-
	

	Role
	M
	
	Multiflow Role 9.2.2.173
	
	-
	

	MIMO
	M
	
	Multiflow MIMO 9.2.2.174
	
	-
	

	Timing
	O
	
	Multiflow Timing 9.2.2.175
	In the inter-Node B Multiflow case, if present, this IE provides the timing information.
	-
	

	Max number of HS-SCCH sets per Node B
	O
	
	INTEGER (1..16,...)
	Maximum number of HS-SCCH that can be allocated per NodeB.
	-
	

	Assisting repetition factors 
	O
	
	Multiflow Repetition Factors 9.2.2.193
	Additional HS-DPCCH repetition factors
	YES
	ignore


With regards to items 1) and 2), a new 3F-4C configuration does not change existing Rel-11 principles meaning that existing configuration parameters are applicable to the new configuration with no changes. Item 3), the total number of HS-DSCH cells, serves the same purpose as in Rel-11 and Node B will use to understand which HS-DPCCH format should be followed. As an example, if Node B is configured with three HS-DSCH cell while the total number of cells is four, then it will mean 3F-4C configuration (the fourth HS-DSCH cell is at another Node B). It is also worth noting that since the overall number of HS-DSCH cells with 3F-4C is the same as for Rel-11 DF-4C, no changes in the range extension are needed. Item 4), presence of MIMO at least in one of the cells, follows the same logic with 3F-4C as for Rel-11 with no changes. As for the item 5), RAN1 will discuss and decide on whether CQI and HARQ A/N repetition could be used for 3F-4C, but it does not impact content and interpretation of this IE.

As an intermediate summary, introduction of a new 3F-4C Multiflow configuration does not require any changes in existing configuration IEs that RNC sends to each Node B.

It should be nevertheless noted that RNC needs to know whether Node B supports 3F-4C configuration because it requires slightly different HS-DPCCH format (as exemplified in [3]). In other words, if Node B supports Rel-11 SF-DC, DF-3C, DF-4C, RNC cannot construe whether Node B supports 3F-4C. Thus, the corresponding capability should be added. 

3
Conclusion

In this discussion paper we have presented our initial considerations for introduction of a new 3F-4C Multiflow configuration and its specification impact. Based on the presented analysis, no changes into existing configuration IEs are needed as 3F-4C can be already configured with current signalling.

The only change that we need to introduce is the Node B capability for 3F-4C configuration because it requires Node B support for 3F-4C HS-DPCCH format. The corresponding CRs for TS 25.423 and TS 25.433 could be found in [4] and [5].
Proposal 1: Add a Node B capability for Multiflow 3F-4C configuration.
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