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1. Introduction

During RAN#53, a WI was approved , whose aim is to standardise the Multiflow transmission for HSPA [1]. The present paper aims at clarifying some basic assumptions on handling radio links in Multiflow.

2. Multiflow configuration

2.1 General considerations and prerequisites

The intrinsic prerequisite for the Multiflow operation is that a UE is in the handover area, which allows a UE to have at  least two cells in the active set. From the Layer 1 perspective, it can be seen so that Multiflow is available only when the UE is able to provide the HARQ feedback, that is, when both nodeBs are close enough to receive the UL HS-DPCCH from the UE. Eventually, this condition is met when the UE has the radio links from both nodeBs in its active set and receives the TPC commands from both radio links.  Thus, similar to the ideas expressed in [2] and [3], we believe that Multiflow can be enabled only for those cells that are in the UE's active set.

Proposal 1: The Multiflow primary assisting cell can be configured only if it is in the UE active set. 

2.2 RRC signaling aspects

To configure the Multiflow operation, we propose the re-use the “Downlink secondary cell info FDD” IE - refer to TS25.331 section 10.3.6.31a - to provide configuration for the carriers forming the Multiflow pair(s). By adopting this approach we minimize the standardization impact and avoid changes in the existent tabular and ASN.1. Furthermore, all the existent MC-HSDPA procedural rules for the configuration and re-configuration are automatically reused. 

Proposal 2: Reuse the “Downlink secondary cell info FDD” IE to configure the Multiflow operation.

In the inter-site configuration, the application level data is coming to a UE from two different sites. Unlike the MC-HSDPA that has a single and a common MAC-ehs entity, Multiflow requires a UE to implement two independent MAC-ehs entities, each per a site, where the final data re-ordering happens at the RLC level. Thus, there should be a way to identify and associate unambiguously assisting HS-DSCH cells and MAC-ehs entities. 

One way would let a UE to perform this association based on the cell timing. However, it is quite unreliable due to the timing drift and also due to the fact of having, intentionally or unintentionally, the same timing at two sites. For the UE it may therefore not be immediately clear whether a secondary cell belongs to the nodeB which has the serving cell, or the assisting nodeB (if a configured cell is also on the primary frequency it may deduce it belongs to the assisting nodeB). Another option would be to introduce a procedural rule indicating that first RRC signals carriers belonging to the first site, and then to another site. Such an approach may work for pure symmetric cases, but poses further challenges for assymetric configurations. Furthermore, it puts heavy constraints on further Multiflow re-configurations. Thus, we propose that the “site” or the “group” index is signalled explicitly to a UE as a part of the “Downlink secondary cell info FDD” IE. As an example, all the Mutiflow assisting cells with the group index “0” belong to the same site, or group, as the primary serving HS-DSCH cell, and thus should be mapped to the correspondent MAC-ehs entity. Other cells with the group index “1” will be associated with the second MAC-ehs entity.

Proposal 3: Enhance the “Downlink secondary cell info FDD” IE with the “group index” to facilitate the mapping of the HS-DSCH cells to correspondent MAC-ehs entities in the inter-site scenarios.

Furthermore, as explained in [7], in the single HS-DPCCH design it may be beneficial to group in time the CQI feedback belonging to the same NodeB.  In turn, a UE should know which cell belongs to which site.  

3. Dynamic carrier activation/deactivation

In [4-6], it is proposed to adopt the HS-SCCH orders to activate/deactivate carriers for the Multiflow operation. However, since the Multiflow exploits the fact that neighboring cells (in the sense of sectors) have different instantaneous load, disabling the cell(s) by means of the HS-SCCH orders will result in loosing that scheduling freedom. For the inter-site operation, the primary serving cell is not aware of the amount of data the (primary or secondary) assisting cell schedules or is going to send in the near future. Thus, disabling the cell belonging to a different site may compromise the whole operation. 

To overcome the aforementioned issue for the inter-site Multiflow it is possible to allow the assisting NodeB to deactivate cells belonging to the correspondent NodeB. However, as explained in section 2.1, a UE has to receive the TCP commands from the cells which are in the active set, and subset of which can be configured potentially for the Multiflow operation. Thus, a UE will not be able to shut down completely its receiver on the primary frequency. Even if  not listening to the HS channels brings some gains, the UE still has to receive the F-DPCH.  

Another important aspect to consider is that  even if a UE indeed stops listening only to the HS channels on the primary assisting cell, then it is not clear from which carrier the activation order for the deactivated carrier should come.

Proposal 4: Discuss on the practical need for the dynamic carrier activation/deactivation of the primary assisting cell.

At the same time, it should be feasible to deactivate the assisting cells residing on the secondary frequencies, as in the DF-4C scenario. Such a possibility becomes especially useful for the case when DF-4C is configured in the multi-band mode or in the single-band mode, but with the non-contiguous carriers with a dual-RF UE architecture . 

Proposal 5: Introduce the dynamic carrier activation/deactivation by means of the HS-SCCH orders for the secondary assisting cells. 

It also bears mentioning that from the view point of the legacy behaviour, whenever the number of activated cells changes, the CQI format and the HARQ ACK/NACK formats change as well. As a result,  usage of the carrier activation/deactivation HS-SCCH orders in the inter-site Multiflow becomes quite challenging and is prone to state errors unless NodeB(s) exchange the carrier state information via RNC.  The need of coordination also depends on the design of the UL feedback.

4. Conclusions

In this paper, we have presented some aspects related to configuration of the Multiflow cells, and their dynamic activation/deactivation by means of the HS-SCCH orders.

Proposal 1: The Multiflow primary assisting cell can be configured only if it is in the UE active set. 

Proposal 2: Reuse the “Downlink secondary cell info FDD” IE to configure the Multiflow operation.

Proposal 3: Enhance the “Downlink secondary cell info FDD” IE with the “group index” to facilitate the mapping of the HS-DSCH cells to correspondent MAC-ehs entities in the inter-site scenarios.

Proposal 4: Discuss on the practical need for the dynamic carrier activation/deactivation of the primary assisting cell.

Proposal 5: Introduce the dynamic carrier activation/deactivation by means of the HS-SCCH orders for the secondary assisting cells. 
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