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1
Introduction

During RAN#53, a WI was approved, whose aim is to standardize the Multiflow transmission for HSPA [1]. 

During the RAN1#70 meeting, RAN1 discussed about extending the out-of-sync handling rules for the HSDPA Multiflow handling when a UE is configured with F-DPCH [3,4]. In particular, it has been proposed to consider sending an out-of-sync indication to the upper layer only when both the serving and the assisting serving cells meet the out-of-sync criteria, as opposed to the current behavior when it is evaluated only based on the serving cell. However, RAN1 view is that such an extension depends on whether the network does not limit transmission of SRB data only to the serving cell, which is reflected in the correspondent LS [2]. 

In this paper, we present our further considerations on the out-of-sync handling and detection for the HSDPA Multiflow operation.

2
Out-of-sync detection 

As per subclause 8.5.6 in TS 25.331, whenever a UE encounters N313 consecutive out-of-sync indications from the PHY layer, it starts the T313 timer, expiry of which leads to the “radio link failure”, which in turn moves a UE into the CELL_FACH state and triggers the cell re-selection procedure. This mechanism ensures that a UE does not end up in the dead-lock situation when it can neither receive nor send data. The out-of-sync indication from the PHY layer is sent only based on evaluation of the serving cell. 

With the Multiflow operation, there can be two cells configured at the same frequency, over which the network can send independently data. Thus, it comes as a natural extension that the out-of-sync evaluation at the PHY layer should not be  based anymore solely on the serving cell, but rather includes both the serving and the assisting serving cells. With such an approach, a UE may avoid falling back to the CELL_FACH state and stay in CELL_DCH, because the network can reach a UE either over the serving or over assisting cell. 

As explained in [2], RAN1 view is that if the extended out-of-sync evaluation is agreed, the PHY layer will send an indication to the upper layer only when both cells meet the out-of-sync criterion. As a result, there is no impact to the higher layers because all the modifications are contained within the PHY layer.

At the same time, it is worth noting that the extended out-of-sync evaluation assumes implicitly that the network can and will send the SRB data over both the serving and assisting cells. Otherwise, the worst case scenario is that a UE is out-of-sync on the serving cells thus not receiving data there, while the network does not utilize the assisting cell to reconfigure a UE and continues on trying to reach it over the serving cell. Since a UE does not initiate the CELL_UPDATE procedure in this case, it may result in the dead lock situation.

Facing a tradeoff between having a more efficient out-of-sync evaluation at the UE side and a necessity to implement transmission of SRB data over both the serving and assisting cells, it is possible to let the network configure which mode should be followed. In the “legacy” case, the network does not need to take any special actions at the expense of less efficient UE behavior. In the “extended” out-of-sync evaluation, it is the network responsibility to be able to reach a UE  over both the serving and assisting cells.     

Proposal 1: Allow the network to configure either “legacy” or “extended” out-of-sync evaluation procedure. 

3
Conclusion

In this paper, we have expressed our thoughts on the “extended” out-of-sync evaluation criterion that is under discussion in RAN1. Catering for flexibility, we suggest that the network configures which evaluation criterion should be followed to detect out-of-sync.

Proposal 1: Allow the network to configure either “legacy” or “extended” out-of-sync evaluation procedure.  

The sample implementation of Proposal 1 for TS 25.331 is presented in [5].
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