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1. Introduction

During RAN#53, a WI was approved, whose aim is to standardise the Multiflow transmission for HSPA [1]. There have been contributions for RAN2#77 where proponents expressed their preference on co-existence of Multiflow with other features. With this paper, we list open issues that are still under discussion in RAN2. 

2. Combination of Multiflow with other features

2.1 Multiflow operation with multi-carrier/band configuration

Since the DF-4C scenario 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. 

Proposal 1: Allow to configure  Multiflow  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, 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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Figure 1: DF-4C operation in the single/dual band configuration. 

Proposal 2: Allow Multiflow with the multi-band configuration.

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

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

.

2.2 Multiflow with the RLC AM and UM modes.

For the inter-site Mutiflow scenarios, the RLC PDUs are sent over two different nodeBs, and are combined again at the UE RLC layer. As the routes over the nodeBs may exhibit different delays, a re-ordering of the RLC PDUs at the UE is necessary, which in turn asks for RLC PDU sequence numbering. Since both the RLC modez, AM and UM, have sequence numbers in the PDU headers, our proposal is that Multiflow can be applied to both the RLC AM and RLC UM modes.

Proposal 4: Multifow can be configured with both the RLC AM and RLC UM modes.

2.3 Enhanced serving cell change

The eSCC feature allows for fast changing of the serving cell without RRC signalling, which may be quite a crucial point in certain scenarios. The existent eSCC structure of the pre-configuration information already allows to specify a number of downlink secondary cells. So, if we take an approach when we re-use the “Downlink secondary cell info FDD”  IE to configure Multiflow operation [2], then it should be straightforward to apply eSCC for the Mutiflow. However, from the view point of Multiflow operation, it is an open question how useful the eSCC feature will be. The nature of the eSCC pre-configuration information assumes that the network knows or can predict that when a UE performs the serving cell change, the Multiflow configuration is still valid from the viewpoint of load that the new serving and assisting cells will have. However, this might be not the case resulting in configuration changes including disabling the whole Multiflow operation. At the same time, whenever the network configures e.g. SF-DC Multiflow operation, there is a high probability that a UE may move towards the assisting cell. Thus, it is logical to provide the eSCC pre-configuration for the assisting cell, which may include the SF-DC configuration so that the whole Multiflow operation is not interrupted upon the serving cell change. 

Proposal 5: Discuss the combination of eSCC and Multiflow. 

2.4 HS-SCCH-less operation

In the MC-HSDPA, the HS-SCCH-less operation is restricted to the primary serving HS-DSCH cell. Similarly,  [3] suggested to keep the same design principle in Multiflow. Even though it follows the MC-HSDPA design principle, it is not that evident how much benefit it will bring if the same traffic is split in RNC and then is received by using HS-SCCH-less operation in the serving cell, but not in the assisting cell on the same primary frequency. Thus, an alternative approach is that HS-SCCH-less operation is restricted only to the serving and assisting cells on the primary frequency.

Proposal 6: Discuss whether with Multiflow, the HS-SCCH-less operation is restricted to the primary serving HS-DSCH cell or to the serving and assisting cells on the primary frequency.

3. Conclusions

In this paper, we have listed a number of proposals regarding the Multiflow operation. In particular, we propose to allow the Multiflow configuration for the non-adjacent and dual-band carrier allocations, as well as combining it with the  DC-HSUPA operation. In addition, we propose to enable Multiflow for both the RLC modes. 

Proposal 1: Allow to configure  Multiflow  for the non-adjacent carrier allocation.

Proposal 2: Allow Multiflow with the multi-band configuration.

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

Proposal 4: Multifow can be configured with both the RLC AM and RLC UM modes.

Proposal 5: Discuss the combination of eSCC and Multiflow. 

Proposal 6: Discuss whether with Multiflow, the HS-SCCH-less operation is restricted to the primary serving HS-DSCH cell or to the serving and assisting cells on the primary frequency.
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