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1. Introduction

During RAN#53, a WI was approved, whose aim is to standardise the Multiflow transmission for HSPA [1]. With this paper, we list a number of RAN2 topics to Multiflow and/or impacted by the introduction of that feature.

2. Considerations of the Multiflow features

2.1 Terminology

To facilitate further discussion on how  to configure and operate Multiflow, we propose to establish the terminology to differentiate between the serving HS-DSCH cell and cells assisting in the Multiflow transmission.  Yet another dimension for differentiating between the cells is whether they reside on the primary frequency, as for SF-DC, or the secondary one, as for DF-4C. Table 1 presents our view on how we can name different cells.

Table 1: Proposed terminology to differentiate between different cells in the Multiflow operation. 

	
	Node B
	(Assisting) NodeB
	
	

	Primary frequency
	(Primary) serving cell
	(Primary) assisting cell
	SF-DC
	DF-4C

	Secondary frequency
	Secondary serving cell
	Secondary assisting cell
	
	


Hence, in the Multiflow SF-DC aggregation, there are the serving HS-DSCH cell and the assisting HS-DSCH cell. In turn, for the DF-4C operation, there will be  serving and (primary) assisting HS-DSCH cells on the primary carrier, and the secondary serving and the secondary assisting HS-DSCH cell for the secondary carrier.

Proposal 1: Agree the proposed terminology for the Multiflow cells.

2.2 Multiflow operation with multi-carrier/band configuration

In the simplest case, e.g., SF-DC, the Multiflow operation is enabled for the pair of cells on the same frequency to benefit from simultaneous transmission from two cells. The SF-DC configuration can be accompanied with another secondary serving cells configured without Multiflow. This might be a useful configuration that origins from the fact that more and more operators start to deploy DC-HSDPA. However, some DC-HSDPA cells may have only single-carrier neighboring cells. Taking such a setup into account, we foresee a benefit in combining the Multiflow operation with DC-HSDPA. In other words, the Multiflow operation is enabled on frequency F1, and in addition, the secondary serving cell is configured on the adjacent frequency F2, as presented in Figure 1. Hence, for the sake of simplicity, this scenario will be referred to as DF-3C. In fact, one can think of DF-3C as a sub-case of DF-4C which is already in the WI description. 
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Figure 1: DF-3C or combination of SF-DC with DC-HSDPA.

Proposal 2: Allow to combine the SF-DC Multiflow operation with DC-HSDPA.

Extending further the Proposal 3, one can think of combing DF-4C with DC- and 4C-HSDPA. Indeed, the Rel-11 UEs can support in principle up to 8 carriers. If the operator has enough spectrum, then in addition to DF-4C configured on frequencies F1 and F2, more secondary serving cells can be configured on other frequencies. 

Proposal 3: Discuss the combination of DF-4C Multiflow and MC-HSDPA.

Since the DF-4C operation is already a part of the WI description, one can expect the DF-4C (and DF-3C) operation to be feasible for the non-adjacent carrier allocation within a single band. The configuration is identical to the one in Figure 1 with the only difference is that F1 and F2 are non-adjacent frequencies in the same band. It can be a valid case for the certain spectrum allocations where an operator does not have two adjacent carriers, but rather carriers with a gap between them. The same principle can be also extended to the combination of Multiflow and MC-HSDPA. 

Proposal 4: Allow to configure the DF-4C/3C Multiflow operation for the non-adjacent carrier allocation.

Similar to the non-adjacent carrier configuration, it should be also discussed whether we allow the DF-4C/3C configuration to span several bands, i.e., configurations in presented in Figure 1 and Figure 2, where F1 and F2 reside in different bands.  As an example,  if a UE supports the 2+1 dual-band configuration, then  the primary carrier can be on the low band for the mobility purposes, while the Multiflow is activated for two cells in the high band, i.e., dual-band DF-3C. 
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Figure2: DF-4C operation in the single/dual band configuration. 

Proposal 5: Allow the DF-4C/3C Multiflow operation with the multi-band configuration.

Another topic to raise is whether we allow the combination of the DF-4C/3C Multiflow operation on two adjacent downlink carriers with the DC-HSUPA operation. Technically, we see no obstacle in allowing such a setup, which is a subject for particular UE capabilities. 

Proposal 6: Discuss whether there is any obstacle to combine the DF-4C/3C Multiflow operation with DC-HSUPA.

.

3. Conclusions

In this paper, we have listed a number of proposals regarding the Multiflow operation. In particular, we propose to agree upon the terminology to differentiate between the legacy secondary MC-HSDPA cells and Multiflow assisting cells. We also propose to allow the Multiflow configuration for the non-adjacent and dual-band carrier allocations, as well as combining it with the MC-HSDPA and DC-HSUPA operation. 

Proposal 1: Agree the proposed terminology for the Multiflow cells.

Proposal 2: Allow to combine the SF-DC Multiflow operation with DC-HSDPA.

Proposal 3: Discuss the combination of DF-4C Multiflow and MC-HSDPA.

Proposal 4: Allow to configure the DF-4C/3C Multiflow operation for the non-adjacent carrier allocation.

Proposal 5: Allow the DF-4C/3C Multiflow operation with the multi-band configuration.

Proposal 6: Discuss whether there is any obstacle to combine the DF-4C/3C Multiflow operation with DC-HSUPA.
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